JUu&ll (j£hUI ( JOH ulill 




Chemical Analysis 


JjlJLqUI 


Ijj-S l_l*J La£i li& ^ jjAj ^aLui 4-algJI pl_iaj£i]l ^aic. ^jjj Aa.1 ^gj\ j-ajMI (JjWill 

.l&jJC-j ... 4 jlllll j 4_}jl.AiJI Cillc-l u^ill j 4£.Qj]lj iL-lUl (J!La 4 q\'i-y.a\l 4_i-al*JI ClALa-a]l j^laj 

: 2LaL*JI OVLxtl jj^u J ^UAtl j3 j 


(jaaljaSM (j^» jyjj i lulali 4-a^-a (J) 

... JjjluJ j£] i j LJjJlj J^ali 4-Uaj ; Jxa 

^^3 4jlai]l Cllljj^ali 4 _ia£ C^) 

. a— bJ) 

♦ 

< Ljuiij 4_i^C-liSlj 4^iaj)a J> .\i i" 11 *\ (ja (J u^i\ *sa\i 4jj!l]l (_j-ai^i. j) n m • si (J) 

,lgj o-^i._j-a]l 

.4.j.>.uLLa]i oAxiJuiS/i 4iLiaLl 4jjlll 4 \1 » a (2?) 

2Ltlj^l 

Cllla_L^l^ai] 1 2-1 a ( 

_^-L-a ^ vW't dllc-1 1 >^i\i ^j.3 CliLskLLa]! j CllLaLiil ^gjliai^li JaliJill ^^Vnui 

.4 iti.il is'i 

4-c.LUaJI 

.e^Ljall 4 diljjla]! (ja 4jic-Vlj eLba]! (_g (jjl_j3j 4i^)x-a (J) 

.jiJI JjjoilSI j Jjja^i (^Lij (Jjl dlljlc. L. imj 4i^>*-a (2) 

2ujl>JI 

2LLj-J f 


LgJ 4-jj^-ajl j „ -al lx 21 ^ j_j i— | * 1 jS LjjLiajS Ig \jWl -Si jj La oAa (ja 4_llC- till-li (ji ji 

4_njj^Ji 4.i, ^al| (J_^aj (ji (_gJ| 1$ , >»»' ^a j , j» ]| oAA a J fil c. l_ 1 aujj 

.Llajli-a ClulS jj oAal] 4jj£ia]i ClllaSija]! <c ja\al ji coAaii 


: dis^xLo 


: L -i»ni>n (JjLinlJI £lgjl 


^)l jAbeUl 

Quantitative Analysis 

(^£>111 1)\ Ja w^JI) Jibuti 

Qualitative Analysis 

4-jmLuA i CjLjSJ! (ja j)_jSa (_JS 4jluU 1 

.o-Lail 

4_lij elulS c-ljaj oJlLall CjL j£a ^jlc- (^gjj (■ V'lgj 

.jlja oJlC- (j-a llajl'ya ji laJaaJ LaJLa) 


? gJ^S, . . . JjlVill JjS Vji JjlViit clil jlaC, $.) ja,j Jj v 

Lla£ 1 g LAM (j^jiall t- luiji jLili.1 (jSiaJ oAali CllljjSLa ^glc- 


Qualitative Analysis Cl^cgUI gl L nie.l l) ^oogJI Jit-Til l : Ugl 

: 4—U kJjL-^JI 

• oAall ClulS iill i-il^a 0 -iC- j)a llaj Aa ji la-Uaj 1 *v\a^ 4_jaj oAa ClijlS, plj-ui o^La]l CllljjSLa ^^ic- i Q*j]l 

^cJI .. 4_Jja]l 4 iAlij j)l i\» \i 4 ^jJj j)\$ >.s\ jVI 4^jJ ; (Jxa AajLjjill (ja lg jlc. t (jSuaj j 4 _i3j (J) 

^al-lkli joiLj 4 j‘il jaj^li (jjULj 1 g ic. (■ q Li£j ^ S.1^. ^ (J_£ 4 jViii .Mj-ali (J_^a3 a.lj^.i Vji ^ )>J ; UajAa (^) 

( 4_LujLuali c iululySLJl 
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a l. i a l l a jLILaSI d£lc.L9jJl ^j- 4 4l«mlm q£> s jl_ic : ^ A ^ H w ,/\,<n J i n _a VS ^Jc. j 
iiA ^_yi AjJlaJl CjljJuil (JjjLujI ^iC' SjLat <LlujLujV) dAJjLaJl (jc. 1 fl.uiMl 

: tj^c . ji c7 l*d^JI ^yjl.o A K J-lodJ! ^odajj 
Aj^iuJ! >fi uUSji! Jddaw Aj^uJ! uhSji! Jddaw 

L^j-a ^1 ciiljjjVI (_j.Sc. 4_ja 4 (Jjlaj dil_c j.a>.all j j_^U*J! q - c . a a >«^ll 4_ia 2, jlvi 

CllLjjjjlSSI (jc aJldSLlI (J-adjj SI jjc L_lSj-aSI .L-jS^aS! (jic i— (j^a^jij oJjSkj^aS! 4 iq ib^ll 

^(_jjbJa-<sLaJI jjdSl) CliljjjjS/lj ^(_5^claSI (jjjjiSI) 

.4jjt>i»S' jjc d A j-all (_ji djUjjjVtj djUjjjlSJI (jc i— LuiSSI ^jic (_jix<aj]l bjlvill -Lujljj) ^ 


(^hnliJl ^glliil) OUgjJUl |jc ioiii£JI [jj] 

(jUSc 4^j.2 djaiiijl Lal£a (Ujjlki) 1 g 'll n <4j.S (ji <■ <11 W Igjli IgjLiSc d ll •> (jiaLa^Vt i— abti^l 4 -y/ii 

(jjAaJlj IjjUaj Jai (jj£jj 4 j\jj idutijj! LaiS 4jjmiSlj (_p x/aa. 


* jit ^ fll ^ H (^dJI jc. . ^ c 1 1 ^ 4 ) jjt f 1 

(V^bdl ji IjjU^ 4&Vl) Ub <JaVl ud.La^Vl l4* l 4 (V^dl ji IjjUaj JaVl) bib J&bl ud.La^Vl 

.l^a-liLai 

bib JaVI (j^aiJI + bib Ji£Vl (_paAaJI jla ^ — liilb (_J5! (_pxaa jla + liilb jl&l (j^a-aa. 


L-cuiliaSI (. a >m1^SLj l i jjjdSI (j £^aj djIjLc oj j -.o (^a _j g hi jjLill Iblb (_b^M *-vll 

.djIjUJI (_jJc -icLuiJ (_giSI (jagJI (jl-ytuMl (JdaSJj 




SaLIj j,U*\ ( 3 


: 2uLa 2LjI jtif djLoj)l»o 

: uilcj4Jt« 2 L^Mj (JJ l^jLil Lxdt jtjuJj (jiaJj 

uUxt! ^ u - ( 2 ) aLO jic (T) 


H 2 SO 4 4Ajj^' HC1 dSjjjKjj^l H 2 C0 3 

H 3 PO 4 ^Sl HBr *4^ H 2 SO 3 j>yj4' 

HI H 2 S 4Ajj4jj^4' 

HNO 3 4^4' H 2 S 2 O 3 444 j4' 

HNQ 2 jj44 

: J^jLjJ! (_j 0 (Loifi 

_4^.!iLaS (j-a 4c (j-a 1 4c j^-y^SI (_paLa^.S (j^a (_pa-aaJ (J) 

2^(aq) + 2HCl (aq) > 2NaCl (aq) + H 2 S (g) 

_4ja.!iLai (j-a AdliiS! ji (jJjS/l 4c jx>-v-aSI (j-a 1 ^^>4 ^bSlllSl 4c jx;-v-aSI (j-a (_pa-aaJ (jSi-aJ 4ji LaS (Z^) 


4Ajj4' HC1 
4j4 j 4' HBr 

HI 

HN0 3 


jjjjjAS' 
J)^) ^ 


Na 2 S (aq) 


2NaCl (s) + H 2 SO 4(0 


Na 2 S0 4(aq) + 2HCl (g) 


: (_j.A djLc^AAil (jrtJco - A.’SlC l^JL-o JdJ uilc^txa AjMj <JI djLj^dVI 

HC1 (dil) > ^~> 4 ^ 4 j^jj-^' ^4s4 ^ ^ ) 

H 2 S0 4 (cone) 4 %j4' (Y) 

BaCl 2 (aq) (f) 


dryj'^y 





6 


: HC1 (dil) -nninll t^LijglSgjojLdiJI jim OLigjJI rtr g r> ?° HTHI 

(jjjiVt 1 g La i aidall (jda^. dljjdl 4£. j.a-v.a ^dajJ ^llill (JjdJIj 



dld^jSjjiiH 


l” 1 y^W 

no 2 

s 2 o 3 2 - 

S 2 " 

so 2 - 

jjj^ 1 

l^\ \\ ^ jj nil 

i^\ \\ ^ ^ ^ 

jjlijjSJl 

hno 2 

h 2 s 2 o 3 

h 2 s 

h 2 so 3 


hco; 


jljjJjSlt 


j$— uVl 


jjjlilll /util jA^rtJi 

hno 2 h 2 s 2 o 3 h 2 s H 2 SO 3 h 2 co 3 ^ 

: iji^J ^^glaJi ^L^VI 

.dlijjj'VI oCA lg_La d l?i > mI ^dll (jlaLaAS/l UJl jii£l dLj j]£j 
4 lg >m — hip jsS/l (jA .a^S/l oCA C^)laJ dljjdSn oCA ^ jLal ^-a dilj_j]£jj.llgJI (jdaik jc-lill Aic. (^) 
? g\c. . . . (jjgJI (ji-vtuMI jdaajj l_ lull i-all i— LuolSllj 1 g jlc. idj*li]l (_jS-aJ — J jld^l jl 

.dl jliJI CjJLa LS - ^" 4iV 

\ g ic. dldfLSI j djljjjjVl oCA ( _ 5 ic. 1 aidall HC 1 •<>**> (J *3 (_^a 4 Vll ill 4 jjl*JI ^llill (JjdJI ^dajJ $ 

i-aixAll (J'aaa, + uLall jtUJl : 2L— >L-&I 2u^»cJf 


j^uiU 4JJLSG ujbj 


SuumLmVI w « 4ifc ‘ omiS. JIj *“i<ti jUti 


^jj_dc.La]l Cl ll jjd jj 1-y.a + ^_La]l jj 1-y.a Cj_juiSI ^Idi jl— 1 C- CcA adilj £)lj^$_3 Cl. 


L-Jjd CjLJI (_ s _lc. (_paj_jl l_L*jjIj (jj £jj ^ — 


(jjjl^l a-La j£jU 


? <^ 5 , . . . cLjjKjja^I ^ Na 2 CQ 3(s) + 2HCl (aq) 


Na 2 C0 3(aq) +MgS0 4(aq) 


2NaCl (aq) + H 2 0 (f) + CO^ 


MgC0 3(s) + 2HC1 


) + iVA &‘ 5U 4(aq) > . . . short time » jy-*^ jUl j>a i 

Na 2 S0 4(aq) + MgC0 3(s) ^jj ^jjjoi 31£31 ciiU jj j£ J^dii V d |0 ? 

c-L-all l_1jC_j < _ 5 — Hil a jj_uill£31 did 

+ 2HCE aq) > .<_iuiljll 

MgCl 2(aq) + H 2 0( f) + C0 2(g) cp 2(g) + Ca(OH) 2(aq) > 


k^all dll lc c- 4S-1 a! 1 (_g 3 4-^4 J V dl j kll dl jjJjS ^ J-S*- 

1 ^'nVI 1 g y ^ ~n . l^jij t^^Ll^aVlj ^ J)J * *il-i ^2' J 

^jj_uiic.La]l d ll j jd jj l-\<a + ^.Lall jj l-\<a ,*ij ^Idi jl— C- Cc-1 ^alijj Cjlj^j-^ CllC ~vj 

^cUs- C*j (jAui 4^1j < — c3— jl jJl j. ".)>H ^1 — « J— S*J c 54_11 <jj_jj£]l 

2NaHC0 3(aq) + MgS0 4(aq) > 

Na 2 S0 4(aq) + Mg< HCO,) 2( ii|| NaH C0 3(s) + HCl (aq) > 

Mg(HC0 3 ) 2(aq) MaCL anl + H 2 0„, + C0 3(al 


CaC0 3(s) + H 2 O w 


NaHC0 3(s) + HCl (aq) 


MgC0 3(s) + H 2 O w + C0 2(g) 


N a Cl (aq) + H 2 0 (i!) + C0 2(g) 


a-Lall l_ ijjj dl jlill dUjj^Sjj 

^ — 4_daall dl^>dj jj \~V4a + ^_Lall Jj_Ls»-a ddl^jll dl) j )J^]l duiSl Hi jlc- Cc-L-dj 
? cJlfi- . jj'V'H.nlb J^uu (jAui k-ujjlj UJ^) J j ^iLus <3 ijj yl ai-j ^cllj ocliill 

, d <a 2 >J 4 d-a~v.aH a oj uilli oJI dl a 0 i£ 

Na 9 S0 3 .„ n . + 2AgN0 3ran 4 > , „ , . ^ 

2 3 ( a q> & 3 ( a q) ? ^is, . . . jS j^l eld jAH 


2NaN0 3(a } + Ag 2 S0 3 




4 la^aila 


HCOT 


4 I oy>±A 


ppJySJ I 


dry±>y 








Na 2 S0 3(s) + 2HCl (aq) > 

2NaCl (aq) + H 2 0^) + S0 2(g) 
K 2 Cr 2 0 7(aq) + 3S0 2(g) + H 2 S0 4(aq) 


^ — 4 dljJnj (Jj + ^_Lall 3j A.a 

? c JAs> . . . ujAj 

Na 2 S (aq) + 2AgN0 3(aq) > 

2NaN0 3( a) + Ag 2 S/ s) 


K 2 S 04 (a q) +Cr 2 (S0 4 ) 3(aq) +H 2 0 (£) 

4jsuIj1I <_£A AjIi^jjS jlc. Ac-LdL 

3 j_L^-aJ 4_iixa 4_3 jj *ij (_£A_1 Ij 4_gjj£ll 

? ^VC , . . . (II) tllljjjaii 

Na 2 S (s) + 2HCl (aq) > 

2NaCl (aq) + H 2 S (g) 

(CH 3 COOH) 2 Pb (aq) + H 2 S ( } 


uA Jj jy <— -^>2' 3A =, ^ S + Jji^s 

? cJAfi- . . . cr*A A j 2 ' 

2Na 2 S 2 0 3(aq) + I 2 (aq) * 

Na 2 S 4 0 6(aq) + 2NaI (aq) 

dll -p ^La]l (Jjli-a 

^ — j_flj<a]l til UJ^>jf3! (_y a 4 

? cJAfi- . . . dliad , j31 Jj jj 

5NaN0 2(aq) + 2KMn0 4(aq) + 


c2- 


» 2CH 3 COOH (aq) + PbS (s) 

j g lajj d_jjj£ll Ju_juiS! dUi jl_c. Ac. I filj 

? gJAff. . . . 4-ball J 

. 3j A3I ^ djjj£ll jiLil 4 -sj'ii ** 


Na 2 S 2 0 3(s) + 2HCl (aq) > 

2NaCl (aq) + H 2 0 ((?) + S0 2(g) + S (s) 

1_5AJI (jj-lll ^alAC. lilljlllll AxuiSi jlc- Jic-L^ail 
^ 'j' UJ-21 <_g3] 4_j^jj^! 4_A j3 lie. 3 J dii 

T ... 

NaN0 2(s) + HCl (aq) > 


s 2 or 


3H 2 S0 4(aq) 


5NaN0 3(aq) + 


NaCl (aq) + HN0 2(aq) 


K 2 S0 4(aq) +2MnS0 4(aq) +3H 2 0 ((?) 


no; 


3HNO 


^ixi^v^ 2(a q) 

HN^3(aq) 

2NO (g) + °2(g) 


+ H 2 O w + 2NO( g ) 

— -> 2NOo,„x 


: H 2 S0 4 (cone) j^jjoJI dLuLiji^JI jun OUgjJI 


N0 3 ^ JAl' 

I AjA ijjII 

Br A«jj2' 

Cl" 


HNO 3 4o22' 

HI 

HBr jjjjjAA 

HC1 Ajj^ jjAA 

W mt 1 


: Ijl^J lsaLJI 

.dljjjjVl oAA l$-La d iVnlil ^gjl! (jiaLasAt (j-a tjlu jiiSi j£^al' tiiibj^l 
(jJbl_AaAl sAJfc Jl trig'll A&Ldu (j)-N >«MI dLj jjAH oAA ^liLai £-a j^^al^ til ib^dll (_ga-aSk 3 C -12 ) Ai c. (2^) 
.4_Lujl_Lall 1— Luil j^IIj \g ic. 1— LiSlI j£uaJ 4 j jlc. — 3^- = *-A^ jl A_LalSI 4 \g m — IjIjj 3^V I 


dryj'^y 








t 


f jl i it u jWiti 3* J-31 <_>oaa + fc_ilualt ^13) j 2L— »L-»V( AjjaIJI 

j^u^U 4JJUS0 ujbsj Aic jjlill jlill 

^ — 4_Jaa]l dlljAnj (Jj \~*>.a + ^331 3j \~v.a (jj3l j»JA£- " Ajjj]£ jlc- Ac-La^jj 

AjjjK (jj-ii] <‘ ^\e. . . . (jijjt uj^j <J^ ^ * A.J ' * * ' UJ-^ l5-^' J 

— a- j 4_iAa^>*j Aic. Ij'N.u.iQM jjk^ij 4 C^® 1 ■ ■ ■ j32oill 3 jAa.i 4iiixj ^ 


. js^aJI jjLillt JjKa J ljjL 2NaCl (s) + H 2 SO 4(0 


NaCl (aq) + AgN0 3(aq) > 

NaNQ 3(aq) + AgCL 


Na 2 S0 4(aq) + 2HCl (g) 


HCl (g)+ NH 3(g) 


NH 4 C1 (s) 


< — 4 >>>q\l 3j \~\A + ^_13l A (jj3l ^jA£- II AlAJ^JJ jlc. AC-Ll-£L1J 

? ^ (jtfLui L- UjjIj /j j^i ' 3 k^nqVi j t3njjj3l (_paA2k Lp 

4J=,j*j Ait U£b 4^31 Ao-ajjJ jj£3 fJJ^ 1 UJ^ ?C US' ■ ■ ■ S jM 

ji <ti ill 3j) A a ^JS f-kj—i — f j ■ 31 .jALSuII 3j Aaj 4 llj,a 43 jj jIjAa^I (i - llmJ 


NaBr (aq) + AgN0 3(aq) 

NaNO, 


JSj '" 2NaBr (s) + H 2 S0 4(f) 


Na 2 S0 4(aq) + 2HBr (g) 


NaN °3(aq) + A § Br (s) 2HBr (s) +H 2 SO 4(0 » 

2H 2 0 y) + S0 2(g) + Br 2(v) 

^ — 4_Jaall CliljJlij Jj 3 ^ + ^_13l Jj. I\< (jj-31 UJ2 - JJ ^ " A_iAjj Ac.L>-£uj 

Xj A jj 2) J £3 <? ^ ta jfl i3 i < i n tj j Cii (_pa^A 2 w 4 )-» .nl 4c- j i m.j 4 La p.^— ?■ A j-313 

.ja 133I Jjl^a ^ V - 4^1 W’jk J4^3 4*^ s J^M cUi2j 

4_3jj *L3jj L-lfjoUj (jjk loilll A_ic. ‘ 

^^(aq) + AgN0 3( - aq ) ^ Jjk-aj 4lka 


NaNO S(a > + Agl 


(s) 2 KI (s)+ H 2 S0 4W 


K 2 S0 4(aq) + 2HI (g) 


^HI(g) + H 2 SO 4(0 


2H 2 0( 3 ) + S0 2(g) + I 2(v) 

+ ^la 3j A a ; AjjjII A jIjja) 3_IaLi] 4_2kAij ? ^ tfi 4 j ‘A ^ A v 

AJA^I 

j4l (_I_nj^)j£JI U^ 1 CH* J-il j2a3 + II 4_m]l 'A j 4 jVl 4_alj£ AlAjJjj (j^JjA^^ 
4^v ,>IaJI pj^l ^ ^...^l^l^l >0-^^) 

jjj-alill Aic- 4_iij 4iir». (jj^^ jl LiL.31 

? ^ jg . . . . 3-c.li3l J jW-n aj u> > a -v\ > <j3_j 2NaN0 3(s) + H 2 S0 4 ^ ' A ' ^ 

? 3^ ■ ■ ■ j' ^ 3j i jj Na 2 S0 4 (aq) + 2HN0 3( -^^ 

2NaN0 3(aq) + 6FeS0 4(aq) + 4HNQ 3(0 


4H 2 SO 4(0 ^_ > 3Fe 2 (SO 4 ) 3(aq) + 
Na 2 S0 4(aq) + 4H 2 0 (f) + 2NO (g) 
FeS0 4(aq) + NO (g) — > FeS0 4 .N0 (s - ) 


2H 2 0 (<j) + 4N0 2(g) + 0 2(g) 

Cu (s) + 4HN0 3( , } 

Cu(N0 3 ) 2(aq) +2H 2 O r , 3 +2N0 2( - b ^ 


2 w (f) 






Of j^--J! 


dryj^ 







: BaCl 2 (aq) pgjjUJI n_jjgJL£> JgJLxo OLigjJI (irqnin 


\g La (J)'u«.a\l (Jj\~\xa djljjjj! 4.C- j,a-v,a ^dajJ ^131 (JjAaJlj 


SOj“ 

PO4 djlim_ja]l 

j^uVl 

H2SO4 d 3 jlljj£]l 

H3PO4 dLjjim lP 1 ^ 

♦ ♦♦♦♦ A 4 ♦ 

Am ^Tiiiitl jA 4 *JI 


: ^i£Jf Ijl^J <^*11 ^L-^l 

o. 3 _& (j-^J H9SO4 (J^» jl 1 1 3 ~v.a\l Hd (j>» .a~\ (_j_-(S Ljl £_-a J_c-lill V 4 _c- j.a-v.a\l oJLA djLjjjj! 

BaCF AjjjlSi (Jj)\~N<a L- lull j l^iALai JJlsma ^jJaxj djljjiAt 


^Jjjlll! J^Lma + £tia]l ♦ 2L— »L-»Vf AJjASJI 


j^jjiU 4JJUSG ujbJ 

AuuLAl AJj*Ul 

«>Ji 

^ — 4_daa]l djlj_llj (Jj_L:>-a + ^_La]l (Jj A.a 

V cJAff- . . . J^a' 4^' J Uj£“ 
(_j-a J3 (^-3 l_ 1 jAj 4_d*a]l djULui_j3 

.dLjJii]! (jd»-as.j j^ldlSI ^ 

Na 3 P0 4(aq) + 3AgN0 3(aq) > 

3NaN0 3(aq) + Ag 3 P0 4(s) 

? cJAs- . . . O^w' 

^5—3 L_Jj^_J ajjjl 31 djli_uj^3 (jj_£lS 

2Na 3 P0 4(aq) + 3BaCl 2(aq) > 

6 NaCl (aq) + Ba 3 (P0 4 ) 2(s) 

dliLo > 3 ^JI 

PO 3 - 

JJ (_^a dlljj_ui) (J_j ^ -a + ^La]l jj'-v ^ 

J && ■ ■ ■ O^w' 4-^1 J jjSjj 

II j)^*' ‘ ^ djlaj^)j£ 
Na 2 S0 4(aq) + (CH 3 COO) 2 Pb (aq) 

> 2CH 3 COONa (aq) +PbS0 4(s) 

? cJAff' . . . 0 W' j uA4j 

(j>» ^ 5.3 1 ijij V ^jjjl_3l d il 3 ijj£ ijj^3 

i ao-x ^\l 

Na 2 S0 4(aq) +BaCl 2(aq) > 

2NaCl (aq) + BaS0 4rs) 

SOj“ 


rii-MiHiii ^iLolJI i^d Cd^cloJI <giiiJI) Ol Jgjul^JI |j£ imll^JI 


Cm) 


V . . . 1 _ f diaLiJl (jfr LJLu&ll (> j-a IJUSUU jo£t (j JCLlll (jC' l— Ad’iSJl jj*i» J 

4 _]La» (j - 4 AdliLal ^jic- tl g Lj LajS iliJ-iiUj 4 j.lC.laII JjjLuil! die. ojlifU dllij 

(Fe 3+ ) III ddJI diU jjjI£j t (Fe 2+ ) II dj-iJI diU jdlS Jia xAl 


♦ ^JLt ^ i m i H ^c> 1 . **^ Cl t 

.4 dllc. j.a-N.a\l djlc. j-a>-a dim 4 j.lc.la]! Jgjfl.j]' ^>«Vi (J) 

\C . 1 jyiuil (jj*-a 1 adl£ 4 j.lC.la]! Jjjad]! ^ya 4 £. j^-yxa JS] (^) 

_e.LaJI (djlJ>ia]!) diU jjjlSlI o^a ^!iLaS (jljji i_a!i!jiJ ( _ s ic. ^u«Vi\l la& da!i*j 
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II AJLIaIJI >H>Lcj-q->I< oJJb ^paju £y» £l*al J^LHi 


: (Ag + - Hg + - Pb 2+ ) i^lgUI QJLLULaXJI dcgxLxaJI 


: J .^1 SULL*lJf aa^xII <> ^L^VI 

V ^\ip . . . . (Jj)JjjjlS 4_uA ^Ifr ^JljVl 4 jljlVill At jaxaII lj! jlfl <_luijj 

4_jlikall 4-C. dll jJs (jjlijjjlS (t ■a.q'v. x>\) til ; jjKj ^ " (jja-a^.) ^-c- j-a>-ali i—LjujIS 4il_Asalj 4_iV 

(II) (J^»l -..ojll j (I) (jjJjjllj (J) 4 >>»q\l tjjl.lijj]£ Jja pIaII (jljjill 4 **>;**> >m (_ JjVl 


: (Cu 2+ ) cLljliJI djULUnUI nrgnnnll 


: Ijl^I ^L-.VI 

^g-3 ^JaII 4_jI11j (ilii ^lij ^ .>>.alsJl Jatuijll tjjl-liijjjS 4 _ii& 4_ij1all 4 JJVill <£■ j,a>.a\l CjUjjjIS l_ u«jj 

9 . . . (jj^jj-ll^J! -liil^jjS jlc- 4_i3 jjaj aj i aii-a till jjl£ j j.ll& (jjaAJ^ 4il_tia] j p-Lall 

.C1iI.1ijjjj£ 4iu& ^Jc- 'SAAl 4 JjWiH 4£. ja^aI! CjUjjjIS l_Uaijj 1 g j£aj ^JliilLij lu>i.al Jj\~v.a\l jj - * aj] 


(II) U 11 ' ' s -'^' 


: (II) ^LxiJI <> O-iill 

j£ (_j-a t_ l ml j (jj £j. j (HC1 + H 2 S) J*> < " t LjIIS + (II) (J 11 ' ^ ill ^Ja Jj \~\xa 

.(ja.LJl tilljilill (jia-a^ ^ i—ijili 


CuS0 4(aq) + H 2 S (g) 


H 2 S0 4(aq) + CuS (s) 


: (Al 3+ - Fe 2+ - Fe 3+ ) ajJljJI QiJUbjji dcgjQZuaJI 


^5 ^^-qjjLlI ^L-iVI 

(jjfli V Ia-Ijc. tiLllj ^»j_lj jaVI jjAlA 4iLtialj tjjl.il mSjjAiA 4_ii& ^_ s ^£■ 4£. jais^aII oIa CllljjJjlS t- Umjj 

-( _£ dllj jjjl£j 4 lal'i-Nxa 


(NH 4 OH ^ jax^I (-iAlS + ^ 1 a 11 Jjlx* ♦ 2 L— »L-»Vl 2 aj^HI 

4 JJUSGujl%j iJmIS j* AkidJ 

Al u£ jjAlA J J Isa + £ Lll Jj Isa ? C JJ 5 , _ . . oAw' 4^' j 

U^' UJ^A <- ^_i cjjIa f j_Ala ,jlVl , \i a iSjjIjA jj_£ll 

t> S J^J f t> b j_^l Jj_L^ ^J 4 ii±A \ 0 Ual_A^Vl 

? cJJ'S' ■ ■ ■ 

^ 4_ullll ^jj^j_tAill CjLila jl! L_jja (j j 

pIaII 

ai 3+ 

Al 2 (S0 4 ) 3(aq) + 6NaOH (aq) >• 

3Na 2 S0 4(aq) + 2A1(OH) 3(s) A1 2(S0 4 ) 3(aq) +6NH 4 OH (aq) > 

A1(OH) 3(s) + NaOH (aq) > 3 ( NH 4)2 S °4(aq) + 2Al(OH) 3(S ) 

NaA10 2(aq) + 2H 2 0 (£) 


Al 2 (S0 4 ) 3(aq) +6NH 4 0H (aq) > 

3(NH 4 ) 2 S0 4(aq) + 2A1(OH) 3(s) 




drS>J^y 







2u cuSjjAjA Jj la^-a + ^ Lall (Jj Ls^-a 

j , ^ VN . .X J j (, Ljullj J ) ^ 1 1 ^ ~ ^ ''' ' 

(II) Aiui^jjAjA ujSj] ? gJJ^g, 

FeS0 4(aq) + 2NaOH (aq) > 

Na 2 S0 4(aq) + Fe(OH) 2(s) 

A) u^jjAjA (Jj La-a + ^ La]l (Jj Li-a 

■ ■ ■ j t . 1 **' tj <jj-£y < — f 

(III) ApaJ! AuaSjAiA (jjSal ? cJlfi- 

FeCl 3 (aq) + 3NaOH (aq) > 

3NaCF x + Fe(OH) 3r x 


(jiu-ji ^g-JI Jj-=>i o^y-yi l_i_uiI j <jj_£jj 

^ 9 L_!j.i j j Jj g-U (_ys j j «T\4 

-( _paLa2vS/l 

FeS0 4(aq) + 2NH 4 OH (aq) > 
(NH 4 ) 2 S0 4(aq) + Fe(OH) 2(s) 

j-*** c f*i 4-jji v-^'j uj-£y 

_(_paLas.VI ‘-yj-y 

FeCl 3(aq) + 3NH 4 OH (aq) > 

3NH 4 CF aQ x +Fe(OH) 3r x 


(II) Jbd*JI 

Fe 2+ 


(III) 


: (Ca 2+ ) ohloLUI djULUaUI dcgxmJI 


: caASJ) y* Lr ql«JI ^L-^f 

CllUjj^S (Jjl-v-a 4iLjblj CllUjj^ 4jn& 4.C. j.a>.a\l eAA dllijjjlS l_Lujjj 


(^jjjj^s'JI CllljjJ^jS (Jjia^a) A.C. j.a-N.a\l i—LuilS + ^LJl (J jt-v ^ J A - . -<l ■ -< yi <L» i^JilJI 

4JJLSG ujbJ Acja^I p AicldJ j^ulSJl 

tiLujjjS (J >» <a **> + W-all Jjla-a (J) I . . . (jAui t-iuil J jjSlJ 

'* cU® 1 ■ ■ ■ ‘ 3j UJ^y (_pa-a^ q^-a l_]jAj ^>jj dlUjjjS (jj£j] 

(jj£j] j. ISSjl HC1 

PaPI + H SO V CO2 ts-^ C5-3 ^=y' 

'^ a '-' 1 2(aq) + rl 2 ow 4(aq) * 

oiura , r^„c/^v ^ ^ cUS>... JliJI 


2HCl (aq) + CaS0 4(s) 


: wiL>J! < LsSJ I ( 2 ) ^ a ^2(aq) + (NH 4 ) 2 C0 3 


L_l_gJ t_ 1 JUI^J OJjl 3->"i<a\l a JJ >21^11 CllLjjJjlS 


2NH 4 Cl (aq) + CaC0 3(s) 


•csy^ oj ^ uJw CaC0 3(s) + H 2 0^ + C0 2 ( g) 

> Ca(HC0 3 ) 


3'2(aq) 




dryj'^y 








«ijnogJI» L ni^ii JjlJLVjlJI : Jglll ijujaJI p_ig_ dJ 


<L- >jjUI ^1 c. JjG 

J-Jj ijL c. JAj ||J SLoMaJI 

: ajuill OIjLulII i^JLc JlnJI ^oioJI jlhnnll oiSI | 

j^Jaj IjjjS I^jjC U»l LaSl i^iall lil& ^.lili ^3 jjCj j*&Lm (_£Cl! 4-al^l! a-Ll/uSll ^le- ^ jj 3 dii ^ ^ 

A n ill I j 4jjlcill dllcA j 4£.ljjllj g_ \h\\ (JlLa 4 q !'!-*> .all 4 _ia 1*J! CllVl -N.a\l 

j-a Llajl'V.a j! (UslIjuU LalLa) 4_jkj Clljlfi p.1 J-U1 o-lLal! CllljjLa ^gic- i— i^jajl! ^glj (■ Vlgj i^g jl iai£ (JilVi ^Y^ 

. Cl_^ eCC. 

(JjjLjui! oCL-al 4jjmLuiV! ClllJjfLal! j£- 1 11 (_£^)^j 4.u«l.LaII ojllli-all Clllilc-lilil! ja 4lLuiLui i{C 

dL^liil! o c& 4li.iLaJ! diljjJillI 

\ .oCLal! ClllijfLa ^glc- <— ij*Hll ^ a^aJLujj ^jjLxajS (Jjlaj >{C 

.o.lLall 4jjgiLmV I CllljjSLal! j/» jjlLa 4jmaj jjCal <- ^gjlj-aj^ (T) 

.o-lLal! CllljjSLa ja jjfLa (_]£ 4_u*fl jl jj£ji jj-lili C5^ a^aJimJ ^jjlxaiS (JjlVi 5$J 
.i_l£^all j^ic- i— ij*jll (jb^jij oCj^jaI! 4jiila^l! dllc- ja\a'l j jj-aliaJ! jc- (■ i>«^\! 4j3 (JilVi 
( _3_iIoJ C jU jjjl£l! j£- I— Lu&ll JjujJj t l_i£ja 1I lg_La jjSlij (^lill dlljjjVl (_gJc. i_Sj*lll! 4j3 ^ajj (Jjiaj (®) 

i.^xa\ **>11 jjuil!) diljjjjVlj ( jCc-lal! 

(J jll **>.a j-a IjjlJaj ^gic-S/1 (_pa-aaJ! CjlaJ jClIj jl jl».lt 4_^jC ^Ic-Vlj IjjlJaj (JsSlI 

.4j^La! 

.^lail ^^jJa-aLaJI (Jjjmll j! (_£.lc-lill (_jfr i LuiSJ! ^^3 ^,'i'v'nin C5^_S^^ “Ijjijll (^) 

_^Lail ^ ~\\l jl (_£.}C.la]l (jjaill ^jC- <■ <j 4_iui\jaiVI A ^ya 

4-a^lLui-aJI 4j ^ ^ 

^"llc- jxa-yxa dim 4_l^C-la]l (jjLmll Cl lie- j^-yxa 0 * ) 

_ClllCjj_jl£ (_ jic- LgC3\_j jjlilS l_Jjoijj Ac. j<\< ( ^ ^ ) 

Jajoi j]l CjICjjjjjS ''AfA CS^ 4 jM-v'i Ac. j,a>.a (\ Y) 

^djlCjjmSjjdlA 4 jjA f^C. 1§jU J jjl£ L- Umjj 4 jijlVi Ac. j<a><a (\ Y“^ 
Ac. a ^^ijj-aVi CiuiSjjdlA adaliujJ 4uLii>j Ac. j<\<i i{C 

.CjU jjjS 4jjA ^jJe- 1§jUjjjIS t- Umjj 4j\j\-v'i Ac. j,a-v.a ^ \ i ) 
Ac. j^-y^W a Lml££ ^jjj^-a^l CllU^J^S adklmli 4j\j\-y'i Ac. j.a>.a j{C 
JJC- (jjjj 4-i^J 4 J=luiIjJ ^»J;LuiSI£]I CllljjJjljS (jl c. I— Lm^ll ®) 


i^JlIJI bglinll gl ulSjjqJI gl jnioll ^jqJLpJI gl ^jLlqjl^JI puiAJI guiSI | 

^CIiUjjjSjJIj Clllj_jj j )£Jl CllUjjjl jij jjjdlSl ^ ^CaJiuiall (Jjia-all ^ 
_ClllLui^a]lj C1 iIjj j )A]I CllUjjji jc- (■ ^ ^CaJLuia]l Jjia-a]! ^Y) 

_4j.le.lill jjLilll L_Lml£ (?) 

4 iMVill Ac. ja-vall a idil£ 

_4 ill'll' 4 iliWill Ac. j<a-N<a\l (■ iml£ 

_4j11j 1I 4 jl i \-*K~iU Ac. a idil£ 

.41111111! 4jiiLsCll! Ac. 4jCjSllil! mjjljCil! <■ ijlllS 

.4 mixal -yll 4 iMVill Ac. a i dillS ^A^ 

.4 Cull 4 q\-n. II i i£j^a 

. jjjj£l! CjjmS) ^gjlli ^jic. jjla-all f-Lall ^ 4-ljCll oCLa (^ * ) 


drS>J^y 









: fiihonii ijUlaAJI ijjlj |jjo (LmnJI tijlnUI jlnl | 

jj jjiV LLuilS i iq-s-all til j jAj^J! (_pa-ait (J jla-a j ( ^ ) 

Axaj^>il ( j tliijlull ( j>. AjAjJI (^j tliULjAll ( f 

4_Aail tljl^ii J j \~v-a 4il_L-b! -lie- A-ltiij^AjA (JjN.a ^3 t_ljii V jlL*a! t- luil^) (jj£lll (Y) 

gtL (Jj)N.a 

dilim jilt ( j AjjjISJI ( Aj-aj^>i! (,_j AjAji! ( \ 

_jA 4 lllWill 4.C- jxl-voll t_iili (V) 

H 2 SO 4 (cone) ( 3 H 2 S0 4 (dil) (_>■ HCl(conc)(^ HC1 (dil) ( f 




jA 4_ijlii]l 4 jljWill 4.C- j,a>.a\l t_Llli (t) 

HC1 ( i NH 4 OH(^ H 2 S+NH 4 C1(c4 H 2 S+HC1( ? 

(jlaLaitVl t_l jii V (jAujI t- Imp (jjSaj AjjjIS (JjN-a -+- ^La]l (JjN-a |CH (®) 

tlujjjj ( $ tlltli^jjS ( tlllim j3 (^ tllljlij ( f 

(jl ajji (II) (j-aU^a^l tllllluil (JjN.a + ^La]l (JjN-a itU (* 1 ) 

Ajjjjj£ ( £ tliliui j3 ( _>. tliljljj (^ tl_iljjjj£ ( \ 

ja^a ^_ii t. imp AijuijjAiA (JjN-a + ^La]l (JjN-a iDUil (V) 

(II) ^(3 fjjiajli (^ (III)^(^ (II) t 

oALa (JjLuj jlii jlc. Ac-L^ajj ciljjifijjAAA (_jA=la 2 ». + t_lL^a]| ^Lall |CQ| (A^ 

til ljjjjj£ ( J tllllljjSjJJ ( j>. tllljjJjS (^j Ajjj^jjS ( f 

t_Loil j (j^Slii (II) AjA^JI ^La (Jjla^a j»jjAjj^a]l AljaijjAlA (Jjli-a 4 iltAaj Ajc- JjJ (^) 


\\KA&\ 

cs -4 (t-J ji^axa (jla-lii ( f 

(^-uli^il^. (jlajjl ( S jtA-iA-al' ^gjj Jjjslil (jAilj' ( _; V 

(jj£jj (III) AjA^JI t-ll'ljjj£ (J jLa-a .llm£j j-llA (Jj\-yxa 4 iUlaJ Aic- (^ * ) 

(<\0 0q\ /JOB » <\T /»») 

JA-\A t_ Lmlj (^ (jJaLul t_Luilj ( f 

<JJ jl ( i ylajjl ( 

(_jla-a 2 tj 4 _ijli]l 'Aj),t^i\l Jj \*\xa (j^a ^3 t_jjA_i p.l_-a]l ^3 t_)jA_i V (_ 5 AJ 1 -ll j j-liA (^ \ ) 

A 1 k * j-ltA ^A ti ; j ^ ]| 

(II) AjA^. ( $ fjjlajlt (jj. (Ill) AjA^ (^ (II) ( f 

(_^-a >.ol (_3-l*-a (jjill ^jjA j^il! tlllli^jijjj (Jjis^a t aii-al! tilj j]S jjAj^J! (jla-aiv 4 iUlaj Aic- ( \ Y ) 

(* Y dgV yjojo) jL*-j m cAjjAII 

N0 2 ( s NO (.sr S0 3 (^ S0 2 ( f 

(j) \»xa (j J ji ) j tlii^)ji]l Axui! jit Ac-1 j^allJj ^la 1 lii-al! tiljjlSjjAjg 11 (j^-a^ 4iUlaj Aic- (^ Y*) 

[<\K yA)V\\ _jA ^la]l (jji) t 

CllljjJjS ( 3 AjJJJjS ( tljlll^jiSjJJ (^ tlilJJ^JjSi ( f 

(«\A /AjVl) (jjillj (j^ili Ajil ojaul p-Ldlj aIIiaII Llj]! 4ijj Ale- (^ i) 

jx^cJ^\ ( J jk^A.\ \ (jlauVl (_>. JjjVl (l^ ji^aVl ( 1 

(jjl ^ la*! ajjjJlill tliUjjjl£J (j jju t_j^J iauil_jj 1 — sLaJI t cljill 
C 5 ( i ^Cili ( j>- t ^?-^ 3 (t-j ts^ 1 ^ J^ 3 ' ( f 


dryj'^y 






: o*xn\ LaiS cyjjojJI OUdLojoJU dljuLal i-»ngn LaJ Jlc | 

.c-Joll Jda ^lii jjd jjAj ^jiLiadll (JJs'ill ^aLui p J 

.Aeljjll Jda ^laii jjd jjd ^jjLuuSJI (JJs'ill ^aLui (Y) 

.d-ldall Jda ^lli jjd ^giljajMl (JJs'ill ^aLuj (T) 

Aaldl Jda ^laii ^ jjd jjIj ^Jlljaj^ll (JJdll ^aLui (i) 

-Lr aSLIl (JJs'ill j e ^gidll (JJs'ill t a^lL=wl (®) 

-LS -a5all (JJs'ill (Ji3 Vji (JJs'ill C'lljae $.1 jd ja ll V (*l) 
^jt/w 11 jie did jail je Alj>d» 11 did jail ^gidll Jllsill i— iVliid (V) 

.^jllja-sall lljj]£ £a lillijlj^ll (jdaa. (Jeliiil V (A) 
.id jjl£j jligJl (jdaak dlijjil je c. iadll lie jjgJl jjsm'ill (J>d<ij (^) 
j_ldl p.La ^jJe ^Jl-ill jj-l j£ll ledl ^Lii jle j j-S idjijl jfjll (jd-aa. dl_i jji jc. i. V>dll lie ( i * ) 

ojiiil jjl^)jl 

.Adjla 'i jliil Alie jjl j£ll lldi ^gilj jl jal lie jill jll j;ldl ela jd»J Jj jl 5{C 
.^jlljadl dlijl jdl j dli jl j£ sla jjj jjj^uil i. <isall djjISjjligJI (jda^. ?tdal V itH ( \ \ ) 
dl_i jlj£ (Jj Ua ^j-l] a jl detail dl 'ijjd (Jj Isa A3l >dl .lie Ijldl ^j-ie jdj ll M-^'j UJ-^J 0 Y ) 
(Jj Isa C 5 ~^j ^jj > mic. L a] I Cl ll j. ijd (Jj Isa ASl dj 1 1 C jl liill l_*j VI L - ' “>l j jj Vi) Vj ^jllj -dl 

^Y,Jia») CjUjjj^j 

(jd-aau AadaSkall ^ji_dijJI dl_ajj£ ^^ilii (J j Isa.i Ada XSjj Jj-2«J ClLijdll li_adl ^lii jjl c- ( \ Y*) 

' jjiil jjiSl j-a j£^a]l Cln j)/^H 

_4jCaall dll jijj JjW ^ ^Jl ^jjCjj^all a" 1 )~i ; ji£ (J jla. ^ Ail_Cal Cic- (jdljl t_luil j jj£llJ ( ^ ^ ) 

_ jrajjdgJI Julij^^S lg ‘•s-i jxli Aic. (II) (j^»l . ^jll dliLuil (J jla. aj aILu ^jdjj ASjj Cjjuli DU ®) 

A xC-»q\l dl Mjj (Jjli-a ^1 ^ajjCjj-saJl Cjlij^)j£ (Jjla^a Aildal Cic C jjaii 4^'j UJ^( n ) 

V\A . ~ jjCj ■ ^a]l dld^jjSjjj Jl tiljjlSjjCjgJI (jCaA2k A3l*Cal Ale. ji*-a jj£ll) V) 

AiLdal lie (jla-a^J Ada-a^-a]l ^jJ-juillijJl dl_d-a^)J Jj W ^1 .i.a' Jl jj-^1 JjJh) P-| A) 

^ jJjoilli jJl dujllj <J jli-a 

^jjljt^ill dlll^)^ ^-a liiljjKjjjg 11 (jd-aik (Jc-lalil V ( Y ^ ) 

jj^-jjdgJl IjjjK jlc jllCaiJl (J jii-aJ A W\a A i-yl j j Lui jaj*j lie AajjS f-LCaJJ L- l~v >m j j£i ( Y * ) 

_Ad»eJl dl jni (Jji^-a ^jjIja-slII djjK (Jjia>-a A3ldaj lie. (_>dlll l_ Um Ij jjSj (Y 

(jdo~s aIxuiIjj IdJjak jja>jjligJl leaj^jj jlc SluiSl lie AJlalijj ojdl JU^alil (Y Y) 

_^jjljxdl Ixaj^jJ (Jjd-a ^1 Adiall dljili (Jjd-a ASldal lie jda-a (jdjjl L. lm lj jjS3(YV) 

. jd_d3l j ^jj^jjllijJI IjIjj ^-a j£jdl dlljd]! jaaa. jelili lie Aj^_uiiil o^jdl ledalili dl (Y £) 
,Ad]l dl jni Jjia-a ^jjljt^all liljj (Jjia«-a AiUdl lie jdal L- lm lj jj£i (Y 0) 

_ jkLuJl j£jdl iCliij)j£LH jaaa, ^gJj ^jjljadl dl jiii jjX-a Aaldal lie Ad ojdl lei dii (Y *1) 
(Jjd-a £_-a j£^)Xl idd^dll (jd-aak jd_d j^a XaCiLill A dll joakjjdill lidSl ^lli o^p^jl llljli (Y V) 
\A^}V\) , (jail •sill ja AJal^i. (Jeliilll i-_Ludl lij dljidl 

cildjdll (jd-a^kJ A tdasall jjjddill Add. H 1 jldl Cl ll 1 ijd ^a dljidl ^la (Jjlsa (Jelij lie (Y A) 

_ (Jeliilll (JJln-aj (jdasll jjj (Jjaaalill ^Jadl lie Ad Aid jj£d jSjall 

. j.;A l .nil jl ^^JIj Adjl AidJl (Jjji (Y ^) 
_dlLuiji]lj dld^dll dlijlii j e (—LuoSLll ^ ^jJjldl IjjjK Jjlsa alldiuil (Y* » ) 
dl—ijail j_e i— Lidll ^j-9 jd^jall til djdll (jd as jS adidaJl (djj]£jjl_lgJl (jd as aid aaJ V (Y* Y ) 

dldjill j dld^jdll 


dryj'^y 






LjJ] A_ijj 1£ (Jjl^-a Aildal Ale- < aii-all liLjjlSjjAj^JI jAaA 2 >. ^ t SjA] jAaaji 1 Lull j (jj£iJ (™) 

. dllim jill ^La (Jjl^-a 

^>jjAj k^ill djli_uij3 (JjLsua Ailuial Aic. tilijlnll jAxa 2 >.j jAldill (Jjl^-a ^2 l_)jAj jduai t- im Ij jjSd (ff) 

.AuAaall djljlli (Jjl^-a 

^jjjl_lll A_ijj1£ (Jj \~\xa Ailuial A-ix A-lid-all til 11 (jAaa^. ^^3 t ijA] V jiajjl t Lui Ij jj<i (ft) 

.d jlii iji^ll ^JLa (Jjlaua ^glj 

- ^jjAjk.^»\l d ll A ijjd (Jjlaua ^Jj JJ j*aluuajll djlllLuii (Jj\*v.a Ailuial Aix jAaj J t_lm Ij ujS3 (?*) 
\<\AyAjV\) .^uLabll ^^uiausLaJI jjdil jx ( Ld£ll 1 Ajjaj Adi (J Ac. lill jjdil jx i Ldfall jliaj (V**!) 

.djlAjjjlS Ail* ^j-lc- JjVl A JJ-y'ill Ax j.a>.a\l dsljjs l_Luijj (rV) 

jlj-a) ^di i lid-all til j jjldjjAa^ 11 jAa-a^. Aildalj A_iiliill A J JVill ACja^all djlijjjlS jx id LdSLil (r A) 

.jj^ajjAa^il AjjjjjS Jjlx 

.^jd-ajl^l ^la (Jjlaua ^»jdj-a^l Axuiflj jAa& Ailuial Aix ^jjddlra. jAaxI L_Lui Ij jj£ (r^) 
^ajjAiillj ^jjAj k^ill Aj_ui£jjAj& (Jj \~\a Ail_dal Aix ^ ilid-j ^di ^gdddlia. jAaj jj t- ) mlj ea (* *) 

(AV /ftjVl) ^ jda jlVl AjjjK Jjla^l 

(j-ll ^j-iij-aVI Aixu£jjAjA (Jjlaua Ailuial Aic. p.ljgJl ^2 j>A rva jAajji (jJj (Jjadj jAajjl L_Luilj (jj£u (£ \ ) 

JJ AlAaJI ^la (Jjlaua 

JJ AjAall ^La (Jjia-a < __ g JI ^jjAjk.o\l AniAjjAaA (Jjla-a Ailuial Aix jkAad.a jiaxl *— Um ' j jjSA * 

J JJ AjAaJI ^JLa (Jjia-a ^jjjj-aVI Aiui£jjAj& (JjLa-a AiLdaj Aic- jaa-a y-biu S(tr) 

JJ J AjAaJI ^La (Jjia^a JJ ^jjAja-all AluiSjjAjA (Jjia-a Aildal Aic- jaa-a LA*al j jj£j 5§I 

.^jaJKI ^da (Jjia-a ^jdj^VI djljjjjS (Jj\*\a A3ldal Aic- jAaajj t_Lailj jjSk (£ r) 

(JO? cs^- (Jjda_All c-Lall ^ a jXjill£ll dlU jJjS 4-ljAj (t t) 

^ &JM AijjlS (Jjia-a ^jJI c_aii-all lilujjjSlt jAiAa. Aildaj Aic- jAaajI L_Luilj jj^j (t ®) 

.^jAmll^ll jjdlS i_sLaJI t. Lddll ^ p. Lr da<all JJC- jJ>ij t_J^l ^lAViml (t %) 


3-JLc cLjJIjJI ^3LaUI l hoj £UI b rSol-ill jj iiill n ti ng p m l j_£,bl | 

: die tolIISJI 

/ojjjkaa3 ojail ^jjl jll JJtaJI f-La jSju J)lx Ac-1 k^i'n ^ — t akda tilij jiSj jAjA jAa-aav + ujL-iall ^Lall ( \ ) 

. jjd-dill Aaj (jAaajI t- Util j jjSlu ^ — ^jJ>m ic-Lall tdlllljjS (Jjia-a + ^Lall (Jjia-a HDl (Y) 
jAa-aa. ,^2 L_J jAj AjLiSI ^_ s ^■ jAaj jl t ■ 1 j jj^jj ^ — ^jj_uU&Lall dlljjjj£ (Jjl-vxa + ^lall Jjia-a (r) 

. dL j jiS j jAa^ll 

A W\a A3jj jkAvv 1 A^ajljll Alij jlx Ac-la-dlJ ^ — t iq-y,a tiLjjl£jjAjA jAaa~*> + L-iL-sall ^lall (£) 

,J)£ja 1I tiliijjj^ll (jAaA 2 A Ada^a-all ^jXjjljjall dlLajjS 
. AjkuU jAaJjl t- UmIj jj£l) ^ — AjAafill djljjjj (Jjla-a + ^lall (JjLa-a >{C 

A_iixs dJjj A j—ujj A_adl jll A_jj£ jl-X Ac-dkaaJJ ^ — a < l\a tiljjjlSjjA_lA jAa + t—iLk^ail ^-Lall (®) 

_j^a La^jll d )l'n>ulj 

_AjjuiI t- Util j jjSuj ^ — Adaall djljjjj (Jjl^a + ^lall (Jjiaa-a i{C 

^Idu A W\a A3jj jkAvv 1 A^ajljll Alij jlc- Ac-1 k^aj 1 ^ — t aii^a tilijjlSjjAjA jAaASk + L_lLaall ^JLall (I) 

_Adia-a <tljijk-a oALa jj£jjj A kAaa~va\l ^jJjuiljjJilt tdlLajjS 

^giall Ajall jjl (Jj jj ^ (Jjda-a + ^Lall (Jjda^a jJj 

A_jjjj'j/I A_Aj3 Aic- (Jjadj jjill ^Ac- jlc- Ac-Lkaad ^ — t aijda tilijjKjjAjA jAaa~s + L_jL-iall ^lall (V) 

_p.ljAa». Adu ojdjl 

k.iatjl jjill (JjJ)-J < — tililJjJ^ll jAaA 2 »J Ada-aa»-all ^ajJkuiljjjll t" ll W'u jJ (Jjda-a + ^lall (Jjia»-a 

dlliadajill 


dryj'^y 







JjLjui a - 1 Ij'N as (jj-Sj (jj_ill ^jA£-J)Ic- ^C-l i/i'|] ^ til ,a~\ + !■_ l\ ^_Lall 

.^pLulil' J jU * \ 4 W\a 4 i-sl -sj; 

a j >>i\\ 4 _ J Jb j >*j -lie. 1 la. >«q‘n ~j\ j^aj (jiajji l_LxuIj (j j j ^ — 4 >>><111 dlljlii ^JjW ^ + ^JLall Jjla-a i{C 

_^£j«a]l ^pLuiill (Jj\*v<a ^ 

J-*Aj 1 — pjp. ^ x^llj (jj_ill ^aJ.l£- jl-C- JlC-l i/i'n ^ liLilljiS (jJa-aa* + L-lL^aill ^-Lall 
_ j^Luilllj 4 liia 4 ljj jl^>i*^al <- luu'i al^pa. oji»j| (JfiSnj (iJjjjjjSlI 

4 _ J Ja^*j -lie. Li£li _j\ _jS >.s\a (_paj_j! t - ' uj!^) (j j j ^ — 4 >>»q\l tllljiilj (Jj l~v.a + ^_Lall (Jj_la-a i{C 

.^S^all jiUlill ^gi g-laJJ L_Sjijj aj^U 

(_pa-a2w JjlSj 1 — ^ (jj_ill jLc- ^C-l >.-i‘n ^ (iLilJjjS (j>> .a~s + L_ll_i^ll ^-Lall ( ^ ) 

.Luoll (Jjl-v-aj 4 ilixs 4 lj j L- UjjU j (jj^uii]l -lie. ^gja-uaiiJI Igj laJ o^pjl tiLlj^j£ll 

.jilaal L-Jji) V ^pual L_ IujI^) ^ — 4 _>Jaall dlljllj (Jjl^-a + ^Lall (Jjl^-a ifU 5 $J 

J_}ia 4 il_*iaj -lie. jjjiuVI 4 illiS jljjjj 4 _iij o^pjl ^C-l i.-iVi ^ — j£j-a tiliii^jjS (jia-aa. “I" t-lL-aill ^JLall ^ ) 

.(jiiLxill 4 jal^i. ^ja 

(iLilJ^jiSlI (_pa_-aa. (j -- 4 dllj-laa + JJ A i.wlt l"ll 1 (j_x» jj-jJaajll l"n,'i ~s (Jj 1 -y.a + ^_Lall (Jj 1 -y.a 

J^alill ^Jajoill JLic- 4 _uj 4 ^La. (jjSjj ^ — j/[ n-y^fl 4 j_jjjV ^gl^l^ll ^Jajoill ^^ic- j-ajaj (■ <\ >>i‘i JjSj-all 

.(jl-VtuMI jl (JjJp (Jtlijll (JJlit-aj (_pa-aiJI (jjj 

lillj jl^j jA^lgJI (_pa-a 2 ». ^j .3 L_lji_l i _ys±j\ L-LujIj (j j ^'i j ^ — ^»jj jLJI J_jis«-a + ^lall J jLa-a ( ^ ^ ) 

t aa-v ^11 

j^Ldlll (_j-a L_ljij ^pjL-al t - 1 uil^) (jjJ^jj ^ — 4 _i_iaal! djljiij (JjJi^-a + loll (J jJ^-a i{C 

.dLjjBl (jia-arjkj 

iiLj_^lSjj.'i jg II (jia-a^. t-JjAJ V <— iml^j (jjSjj ^ — ^ajjjLall Jjl^xa + ^lall (JjLa-a ^1 

l aa-i. ^11 

t - w-il^j ^ (j^il C il~ini.il + ^A-all Jjl-vo 


in iii^n lie djJlXJI p 3 IXUI b hri ^ij| ^leldll «gIUJI doxog piu I jSdI | 

: die 

<t ji.Lu2! 3 j jllill Q>XA-\ l_j jjj J Jjail piuilj < — (HC1 + HtS) + ^Lall (Jjia^a ) 

;_ual xa-s^l ^3 L_lji_l (_>p}jl *•. iml^) (jjSlu ^ — ^jjj_j-aVI AiuiSjjAaA (Jjl^-a + ^Lall 

_4jjlSll l^jt^->ll (Jjl^xa c5^J ^ii^-all 

^_xs Sj_3j ^_a (_pu_jl t- 1 >ul^) j_jj £jj ^ t^all Jli_xuSjjAaA (Jj I'vo + ^—Lall (Jj l*v.a i{C 

• ^ '' ' ''O * jj 4 iA 

_j -^rs-a (jiajjl ^gJ] (jJaJ_il t - ' ml^) (j j j ^ — ^j_lj^-aVI Jlj_uj£ij jAaA (JjJ^-a + ^J-all (JjJ^-a 

a il c LujI^j 1 ^ ''i i * j jJ-iA -*]- ^A-all (jjjl'v^a jZQfl 

^g.3 t_l jAj j A'lA ^gJu 4_j_jl ^gdjjliLp. L_imlj < — f , J^3' 4 '^ -llm£j j-llA (Jjia-a + ^Lall Jjl-v-a ) 

_ (_ual I 

jaxa ^gjj t LujI^j j)^*i 1 ^ ^ ''i u j jJ-iA -\- ^Lall 5^C 

t aii-all Hd (_)^> -a*s ^g-3 L_lji_l (jia^l t- UmI^) (jjSlu ^ — ^jd^-a^l dllj^jS (Jjl^-a + ^lall 

(^Qo ^^g-ic- {_£ j'l^^ll a-Lall ^gJi Uiajl 

-( jiajjl L- Uul^) (jjSlu ^ — i lii-a tiliii^jS (jia-a 2 w + ^lall J^la-a i{C 

-( _gj_jla ^pa^l (jjl Jjh L. ig I t_ im£j ^ iL^ill ^Lail a ‘ll-vll i—LuiSlI i{C 









dJijb) 2 A g-o a-jJlUl in_iijlg£JI j_o J_£J 3_ilg plujLuil J-S5I Q 

: ajjjojJI OUsUlqJU 

nh 4 oh f ij-vi ^ a 0 
BaCl 2 EQ 0) 

AgN0 3 ^ EQ (V) 
KMn 04 + H 2 SO 4 jS. Cilicia JJ £3 (£) 

HC1 (dil) ^ ■dl till \) g 11 (_yziA2* (®) 
H 2 S0 4 (cone) 4Ao^' 0) 

MgS0 4 f (V) 

l2(aq) 0) 

FeS0 4 + H 9 SO 4 .Jj^^-dl ^ (jAaAi J 4j-kiASwd! ^)U>»Vi\l AlijAa. JJ AjA^JI 1 " ll'i t^)j£ (^) 

(CH 3 COO) 2 Pb II o-L- J' 0 * ) 

H 2 S0 4 (dil) 4 h*j£N O') 


j_o ^gj J_S ijjlj Li I nr j juoj idiS dJjjLoJI ajjnjJI uUdIojoJU jng Q 


[fW ifol /Jon) 

: dJLJlJI ^ALoAJI 

^jjAjjL-aal! CjIjjjjS — ^jjA^al! <■ “ '/'JjA 03 0 ) 
(HI) AjA^J! AjjjK - (II) AjAa. AjjjK £Q (t) 

(t^Ljj]£jjA^Jl ^lAiimlj) 1 jjA j'-^ll Cllljlij ^ jjA j-uoll Clujlij |C0| 0) 


^aj) U^ojiVl Aj^jA^ — [PH (i) 

^S/Haa) 

^ jj-j j^ll ClibLoi j 

(• • iM/*an) 

? \j 1 — ^^jA (^) 

^A O 9 I >oon) 

^^jAj)x«oll — ^^jAj)x«oll Ajjj^j^ (V) 


^^jAj)x«o AjA^j — ^^jAj)x«o (A) 

^V/jon) 

lA \\ (H) 

(4_da]l dll jfii ^AVud) ^jJjoAj jJI AjA jJ — ^ajJjuAj jJI Aj ^ % ) 

JjA i jj-^xll did — ^^jAj) >>st\\ dlljjjS jJJ ^ 1 1 j 

^O/Jon) 

jjAjj^all dd^)jS — ^jjAj^iI djjliJ Y) 

/Jon) 

(III) AjA^JI dljj^>j£ — J^Vl d\jj^>j£ (^ ^) 

.(Ada^ll CIjI^jj ^AkloL) ^jJjuAj ^j]1 AjA jJ — ^^JjuAj^jII >1±a t) 

^AyAjVl) 

^^jA^x^ll »1 


^ ^JA ja^II A u i.A Ajjoi^^^AjA 


44 


2016 



dryj'^y 







: (<_j) pjuLoJI |jio ^gili J£J uliuLLoJI ( f ) puunJI jjD jpj ffl Q 
ijg_£iXj OLigjJUl lP-oj J_jlHojo j^JI aooJI uljiij JgJbjo aoLol sic 

: ulujIj 


(u) 

o) 

dilim oill 1 ^ 

( ) 

( ) 

.lill L_1 J jj V ^ ) 

< aq-sall tdjjlull (j>»,a-v 1 IjAj v 

1 aq-sall tdjjllill (_paars. ^ l Ijil V ^)L-saa (j^aul 

(■ aq-sall tiLijluJI (_pa-aa. ^ l Ijil 

t aq-sall liLjiiil! (_pa- ara < IjAj V 


ni allJ J jlILuo ljJI pgjDgmJI apiSgjJid) JgJbjo cioLoj air 

: |^o ijg^ju jjo 

JjVI 

JAiuS L- Lull j ; 

ji>iv a L. ualj • detail 

^!>LabU (JjjoJ! 


ij^JOLo jUjoI OILS I3JI -r> ninll dJjglSgjJ »<hH |_ p ni lOJLDl 
pgjagraJI jlaJ ^ILol lJUUI ^ILoUI jb LaJLc aiJUl pUlgiiiJI ni-s->Ur> 

^Ui J J ^ ■*.' 4 _ILa ‘Liijj j'j iJaSi 1 - u mjj iLfij jLc. ^C-Lv^aj ; JjVt 

_J)£jya]l 4 a]! 

i jAia J)lc- <A j3 i— JjS (Jj)Vn f- 1‘1 ; (jjUul 

. e-\^)ki.si o^L« ilaj ju-ic. jlc- Jic-1 ; Ji-j'uJl 

.JftliiJI ^!iLabll (JjajJ! 


45 


2016 



c 









AUjj' j' Aljj j' ALjjj*) JJ-^-AJ*' '*'*■£■ Lf-te- cr-^' SjLaJI A-aaS j^ : Jj_lf 

(ljUjjjSJI ji AAxuall ji 

Al 3+ + 3e“ > A1 : ^ : jlI. 

A1 <Al ja c> 1 udj^ Al 3+ c> J>« 1 J' JAV cjUjj1£171 c>s Jja 3 (». JAj 

S.ia»jj Sjika AjLwall S.i 2 kj ji f j ja4l i_u£jj ^ jAdUxll Ajjlll JaSil ^java ♦ (g) JLjjtl Sl*?CM 


(o) SJU1I ins 

(g/mol)J>aia r = (mol)^lJ* 


si^j jl CjUjjSM ji (JjUjjA jj Cjljiil Ji£- 

6.02X10-" 


= (mol) AV >*!' aac. 


22.4 (L) 

(mol) jUJl 


(L) jULSI ^ 

(atSTP) y —^ — , — = (mol) >*11 jjpi 

22.4 (L/mol) a*! jit J j*ll ^ 


Isj* 6.02 X 10" ls jAj A 22.4 J*A (at STP) A- cs' t> J>« 1 


(1) ULiam. 


[ S=32 , 0=16 ] 


(SO 2 ) A jA' A^ cs- 5 ^ C> (»'jA 6.4 ^-A a S-> 


1 mol (S0 2 ) = 32+(2 x 16) = 64 g 

6.4 g 


6.02 xlO 23 


Oil oUl 


x 


6.4 x 6.02 xlO 23 , no in22 . 

= 6.02x10 *l$ 

64 


I » [ (2) Jllofejj f 

; Jcliill (J^La. (_ja (_jxs 20 g SAySi AajUll jlnl! l. imaJ j 

i [H=l , 0=16 , N=14] 0 2(jL) - > N 2r? , + 2H 2 0^ i 


,^2(g)_ + _ 21 ^2°ls) . 


dryj'^y 










1 mol (N 2 H 4 ) 
32 g 

20 g 


X = 


20x28 

32 


— > 1 mol (N 2 ) 

— > 28 g 

— > X g 

= 17.5 g 


Oil oUl 


£) 


[C= 12 , 0=16] 

1 mol (C0 2 ) = 12+(2xl6) = 44 g 

11 g 


(3) l/lAu § 


(STP) ^ (C0 2 ) > 11 g ^ s 


. J 


> 22.4 L 
■» X L 


till d'JI 


X = 


11x22.4 


44 


5.6 L 


, » f (4 )ULi*S§) + 

| (STP) 0^)3 j Aic. $.121 (_^a 90 g (jjauaiSVl L. | 

i [H=l , 0=16] ~ i 


iul pUI 


2H 2(g) + °2(g) ' 

> 2H 2°(g) 

22.4 L- 

— »2x(2+16) = 36 g 

1 mol (0 2 ) 

-> 2 mol (H 2 0) 

* _ L - 

» 90 g 



90x22.4 



x = - 

= 56 L 


» f (5) dLlaJi 

; <241! 441*411 ILlL LaLoj CjUjjjS 10.6 g <jj4 Cy <a243l ciiUjji t_ 

[ H = 1 , 0=16] 


Na 2 C0 3(s) + H 2 O w 


> 2Na (aq) + C0 3(aq) 


J 


1 mol (Na 2 C0 3 ) > 2 mol (Na + ) 

106 g > 2x 6.02 xlO 23 ion 

10.6 g >• X i° n 


OjI—dUI 


X 


10.6x2x6.02x 10 
106 

= 1.204 xlO 23 ion 


23 


47 


2016 



C try±>y 












(at STP) 


(g/mol) 41&11 
(22.4 L/mol) 


i 

= (g/L) Q 


(6) JUudMU 


(at STP) 1.5 g/L jliJ 41&J! s - 1 


Oil oUl 


33.6 g/mol = 22.4 X 1.5 = 22.4 X jUll = ^>1! *1S1I 


*. [ ( 7 ) UUjb t"}) f 

> a jj ..lill di _aj (CO 2 ) »«Si <^L3 jl c- 4 sIjiSj (CL) <j£* jl c. a aliiS i_i j 

[C=12 , 0=16] (at STP) j 

r w-?« s) 

32 g = 2X 16 = (O 2 ) u^ Vl jUl 4i&3l v 
32 

1.43 g/L = — = (0 2 ) > *&£ ••■ 

44 g = (2 X 16) + 12 = (CO 2 ) 4+*^ Adj a 1&31 v 

44 Ji . 

1.96 g/L = — = (C0 2 ) (pjJjSli 4+^' ^ ^ ••■ 


(mol) jjc 

(L) ojx^\ 7 


! » f (8) JLio t 

j 4 _j!aa]I ^)5 >m\I <Jj£ (j| d i .ale. lil pl_-4l ^_a CpH^iOn 4 _u-aa]l jfLui L_Luta.l j 

i [ C=12 , H=1 , 0=16 ] 0.5 L -U?^. ^ 85.5 g j 


cuL dUI 


342 g = ( 12 X 12) + (22 X 1 ) + ( 16X11 ) = CuRnOu 4^1' >-l ^ 

0 25 mol = 85 - 5 - = 

U.Z3 moi ^ 42 AHUt ^ 


0.5 mol / L = °Q 5 ™ 01 = (M) hjl jAi 


dryj'^y 











wuunmh 


(NH 4 NO 3 ) (»J^jj-aVI dlljlj L_l£j>s ^ JjL^ajc- JSJ 4jji2l 4 _Jju 2I L_Lul^.l j 


[H=l , 0=16 , N=14] 


J 


c 


cuL oUl 


( 4 X H ) + ( 2 X N ) + (3X0) = NH4NO3 -5 ( ^ J*lt 41&I 
80 g = ( 4 x 1 ) + ( 2 X 14 ) + ( 3 x 16) = 

(28) (jj^-jj22i 42^21 4221 


35% = 100 x 


60% = 100 x 


5% = 100 x 


(80) (» diljjjl 42j2l 4221 

(48) qi^ bU 42_>2I Ml 
(80) ^j2jaVI ciil^jli] 42j2l 4221 

(4) \\ 42 j2l 4 li2l 

(80) ^^jjj-aVl dilj2] 42 j2l 4221 


= ( jj^ j jlgll 4 jji 2 l 4 jjo 2 I 


= (jj^ui£5U 4 jj 12I <fui2l 


= u..^~ jj ^ 4jj12I 4jlu2I 


4 * \m t l 4 v2| 42£ 

100 x — r — ^ ;; = 44^ jjC' 42^ 4 jVi2l 4jji2l 4.u 211 

42L2I 1 aC - 4 * \m t i ^2£ 

•• •• I 


f (10) ullo?,)) ^ 


! 

j 1 ^jA 2 1 jj^uU dlia-mj 1.47 g c#-* CtlC^XH^O ell jA^-121 ^jJ^ 212I (j>s 4_uc. 42£ ClulS 12 j 

_ciijji^l2l .}jjj]2I £y* f.L2 4 jj22I <±u2I l. uu- 0 t 1.11 g \g2l5 C22 (jl ^gJ] 



0.36 g 
24.49% = 100 x 


= 1.11 
0.36 


— 1.47 =^4211 ^2 42£ v 
jL2l p.L2 4 jj12I 4jlu2I .•. 


1.47 
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Quantitative analysis 


u n^JI (JjULzkXJI : Lulj 



Quantitative analysis of volumetric L ni-il l L n^l l J il-»Y I I [f|ii 

Ia JySjl) Al-ldl ad-ai! (_ja Laji*-a 1 a-y dlEj Ia ^jyy (JjAj 3 Aaitj 

(jjj (J-alSJ! ^lij (^ ml jill Jj\y .all) Jy£jj]lj ytl <LajLta a-iLa (_ja (Jjla-a 

« ^.vLJUl J^IaUI • 

■ J*' jaSjoJlj f ! 


# Sj-jbdl < 

3LA ((j/i ji aAC-ll £~a Jjbull 4_i a ^J^Ul ^ 'V'vlt <LxajLuu { sAtli) ji (j^i ay jjSjj qjjxj 4 jUfr 

jjSjaSIj 

4jjg y aj -vyll 4_a^]*_a j_i ! aJLa Jj Wa lJ l\ 4_ajls»a ®4l_a (j- 4 4_a^l*-a * j y y <t3LJa| ; ji 

jjSjill 


; AS Cldlc-lia]l aAA j (jjj^Lall ^jly-a (jjj i_ iml La] 1 (_Jc-lil]l 43^)*-a i. t i^; auLaall Jj'y dl jl riy^ “• 

.(.ic-l jill) dbjiillj (_ual jj-lisj ^^3 j (Jjbul) ^1^ 

.4-1 jldallj aAmSjplI jl jaII jjAaj ^3 ^AaJimJ ; Jl JoaVIj SAuiSVl ddtC’lflj (2y 

. aLall (jLjAll 4 y;y ** ^Ijj <j, ^ >3t ~ 1 <j' (j^-J (_ 5 ^l d j-all jjAj ^3 ^Adluii j i_iiojjjJ| tll^tC’laj ^J) 

aA-C-ll j| ^ _jJa (_j_a C5 _J_iij (Jj Ua a^yl—x-all ^-3 ^Ay4_uii 1 .>».al y Ia jjA-Ai aI^)_a]I ad a]! C ),, itS I Al j JI— io 

( ~ jj 1 ^11 CAUjjjS jl ^jA > ‘ Ait. d j j^iA ^ 

(_jA»_asJI (j_a j l»a ^ ml )3 (Jj l\a ^»Aij_iaL] 4_i^C-l3 (j-ajl_a.ak (Jlllj lAjjAij j!j_-a]! o^L-a]! CllilS lijj 

.I^A j _ _ l^jjjljt-al 

jjijj dip. 4A$j Ajpdl (Indicators) ^ (End Point) cJ^^' ^ ^ j*^j 

.(Jc-lial! Jsluij 

( -• JjbLLtl 2 Ua2j ^ 

I jJfrllil j ^jcoaaJI Qg JjUull Jfrlij ^Laj lAAic. <UaiIll | 

« 2LJ jVi • 

| j&uij jjj*jj jjjujj J&liail AjL^J Aiaij lJjaHII ^AaIuu Jljn ! 

; (JjljCi]! Cli!>lc.lij 4^a,'iVn«a\l “• 



AwUi £ pjjiLuii 1 KwjJI 

kw^JI c i j$Ul 
JJLcIaII 

.{ 

If 

kwjj 1 ^ jfll! 

J—dJLh 

(_£ j3 i_ysu i2>. — 4 a <» . >i oJic-lj 



jaawl 

^jiiijdi jAii 

i ^j^-»a*\ — 4jj3 o^c-li 


JjUl 

^11 1 

j-^dllbdJ>UdJI 

(_^j3 (jAiai. — 4 jj 3 SJftlfl 

cijj' 



Jill 1 Alllitl nI 

(_gj3 (jAxai. — a Alta 

cijj' 

^jli j.>»-sS 

jia-sai 

3jj' 


dry^y 
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Jjixft y J^xo XhhwijjXdb Jjixft jjJLft i ♦ 

JL^J I <j<x o^ Jya ySylS 

. ^!-lkj-ujlj C^l .*) Ujo^^^AaA t> (25 mL) f JLj (T) 



4_^aLa 


^jj j! j| i^j.ua. .1i.II Al _ jc. Qj \*v,a) (_J_!L<a l. I jail La (_}_i]a (Jj \*v.a (j_-a (jjjjOali 4_JI i. q\ .>>j (2) 

(J >« JJJ 

(0.1 mol/L) _j £ jj ^jj^jj-^' 6* cs-^^' djL^L? ^-Lj (3) 

^1 1 jJjuus Jj]a]I (jjJ jjan; dj\~v.a ^j ^cjjAjLj jAxasO (Jj\~vxa <. <1 .>»; (J) 

; jaJll ^jJc- <IiL«j j^-«J (jA^t (Jjlsull AlaAj) (Jc-liiS! 5_j\_g_j 


NaOH (aq) + HCl (aq) 


N a Cl( aq ) + H 2 O (0 


(21 mL) ^ *\1 ~v.m 1I j-® *— sL^xa]! jj-i-aYl ^-v •*. j' lUajjal I a] (^ 5 ) 

2.1 X 10' 3 mol — — — ( — aLAa^l ,_^a aae. ,jli 

1000 1000 

(Jj \~v.a\' j- 4 25 mL oAja.j^ill ^jjAj..Y1 AjxuSjjAjA j- 4 iAj'^_ja]I AAc. j! 1 a& j 

2.1 X 10" 3 mol = 

__ 0 , 1/T 2.1xl0 -3 xlOOO .... .. ,. ... ,. 

0.084 mol/L = = jj}1' ^ cj^j^I aa& j 

25 " Gm 

0.084 mol/L = jjAj^I JjL-» jj^ jj jli ^LLjj 


M a V a 


M,V 


b b ; 4i5UJI 
n b 


L_jljaLiJl 4 j9j jL Ja. u*>n\j 

: O ' 1 



(mol/L) <_$ jiail j£ jj 

M b 

(mol/L) ^Vu.i41 jj £ jj 

M a 

(mL) ajjt*-a]l ^yy-\ 

V b 

(jXlL) ajjla-41 (_gi ^AivlLuuO jAxa^JI 

V a 

YjoaII (Jc-lij]! 4 JaIju<s ^^5 AAc. 

n b 

4jjia]l Jcliu]! 4 JaI*-<s jAa^aaJl till AAc 

n a 




lib J3IS3J Ju^JI Joajp- 

M a V a 


0 ^^3_) I iXjlmaS^J Ju_& 

M b V b 


0.1x21 

i 


M b x 25 


•’• M b = 


21x0.1 


= 0.084 mol/L 


-h» [ (11) tyLio fe^J t 

^l. 'iVn . L Ca(OH) 2 aiui£jjAia Jji^s j* (20 mL) a jj'-*-* ^jjj=>-' j 

j^JSM . j* 4 (25 mL) i 4\gu M l ^ Uj Ai& j (0.5 mol/L) jj 4^' j 

(mol/L) f jj^Ji O ^ 


dryj'^y 












2HC1 + Ca(OH)~ 
. M a V a _ M b V b 


CaCl 2 + 2H 2 0 
0.5x25 _ M b x20 




,\M 25x05 =0 3125mol/L ^ ^ 

1 2x20 '' 


» [ (12) L/Lio ^ 

(j-a 20 mL £- <s i 10 mL 4jl.ia]! <!tiS l. iu^I j 

_[Na=23,_0=16 2 H=l] 0.22 mol/L 


(0.352 g) 


iu i i'll 


» [ (13) t 7 Lio*rjj | 

4_La (0.1 g) ^>3^ ‘ i * .i^ .IiA C5^* (_5 Jp*^ 1 • ^4L*a *fi.}La ^a JajjN.a j 

<jjia]l i—Loi^.1 4 (0.1 mol/L) c> (10 mL) : 

[Na=23 , 0=16 , H=l] 2= ^Li-2! ^ ^ .jjj aijoiS jja&I J 


Oil o!ll 


(L) x (mol/L) = ‘-N ><21 die. v 

^ 1 0.1X10 ... .... .. >,- 


0.001 mol = 


1000 


= <ic-lilall dNj-a .*. 


; (Jc-laiil Uaj jj^Jj ^a JlixuSjjAiA Jc-lijj 


NaOH (aq) + HCl (aq) 


N a Cl(aq) + H 2 0 (£) 


(jiauAiw dNj-a ^Jlc- L^jLuU . *i n .i^ j jAjA dl'^j-a (_jl (JjjLuJI (J&IsjJ! ^_y^j 

0.001 mol — ■aJc.UIaII AixuSjjAiA dNj^ he . ,jli (illijj 

1 mol (NaOH) » 40 g 

0.001 mol (NaOH) > X g 

j^ts dus] 0.04 g = 0.001 X 40 = (x) -IsjLlJI ^ 4lS 

3 JiLstXll 5j_)bta Q Q4 

| V J " A + r\r\ L/ . v “ t t . tt * U s' ** 


ij JiLxllI Oj—jlxa 

5 dJLa-U toX-&> J—c?- 


40% = 100 X 


: _La jid—2 ' 3 ^ 2 .v^ 2 ‘ 1 . .i^ .IlA ^ luij 


» f (14) UL±o t 

4_La Jj \~v.a 4 d ll 1 i jj£ j ,*n (_j^a 111 \-s (_g j'i Vi 4 o^La (j-a 4_1}C- j 

‘■ . ->■ ^=2 ‘(0.1 mol/L) ^ (12 mL) ?. j2s ^Ui (0.2 g) ^ ls j 

[Na=23 , 0=16 , H=l] (\ . oVS^ih 4 i lx \l ^3 ^ jjJ: ■ *\ i . .i^N j jJ-iA 4 uj.ii 


(48%) 


• Ininii j ml 


dryj^ 











Quantitative analysis mass u-HSJI ij-llDJJl ™ 

: ^1— 

L. ll in (jiLaJ ^jjLlxuSJI L-jLutsJI al^lmljj 4JiLi£ (jjjaj tojJ.Aaj jIjaJI (jjSLall (2 *^=i 9 ^jlc. ^ JjiaJiJ! -laJi*J 

4jj6.aH !i& (J-usaS ^aJJj t4'i i-a*^ 

AAj jla (lj) jjUalil AJLjla ( i ) 


Volatilization j ill-* i'l l ri ni jh [j_|] 

: ^aLslI! ^1— >V< 

o^yLlalLa]! o 2 l_^]| ^A2U L-a] jjAilill 4 _iLaC- 4_£j_ajj ojj-laj i- ) jl i» \l ^ylJaj ^ lc- LgjjSjJ ^g-UJ 

.4 1L.0V' o^Lall 4jliS jl^La (jm'i .1 jl Ig'ilVs (jjjajj 


*, [ (15) UL-Lut lj f 

' >» n ciui^j 2.6903 g cs-* BaCl2.XH20 ^ j+$la]l +uj& i>* 4-jjc. CiilS I jl | 

t Cllj,'ig'ix>\l (_j-<a jilill a-La] 4jjl-a]l +im2l t- imaJ t 2.2923 g lg'i\'6 Cliru jji ^gj] j 

[0=16 , H=1 , Cl=35.5 , Ba=137] ^ j^t ^ ^> JI ^= JI W £ : 


cut oUl 


2.6903 g = (BaCl 2 .XH 2 0) ^ f + jj& 

2.2923 g = (BaCl 2 ) ^ 

0.398 g = 2.2923 - 2.6903 = ji+ll ^ **& 
0 398 

14.79% = 100 x — — — = jkilUUl ajjUI .-. 


2.6903 


BaCl 2 

2.2923 g 

(2x35.5) + 137 = 208 g 
2 2923 

— — =0.011 mol 


f h 2 o 

0.398 g 

16 + 2= 18 g 

= 0.022 mol 


0.011 

0.011 


0.022 

0.011 


BaCl 2 .2H 2 Q 

1 mol (BaCl 2 ) 

208 g (BaCl 2 ) - 

2.2923 g (BaCl 2 ) - 


ljVj; all 


ljVj) alt <Luau 
<L>i) %J| Axiuail 

•* *»V« •* 




2.006 mol = 


> X m °l (H 2 0) 

— > X g (H 2 0) 

> 0.398 g (H 2 0) 

36.114 g= = jigJ' c-U 4±& 

2.2923 

18 g/mol = (16x1) + (1x2) = *UU 
. 36.114 


= a La djll}_>+ J-a -i-lc- .’. 


BaCl 2 .2H 2 Q or* f .'. 











» [ (16) JL-Lu t, }) | 

27.569 g ^ (». jjj 2JI o-^ Uyj 24.3238 g jli 4_=.l?. j ciijlS I il j 

[0=16,H=1,C1=35.5, Ba=137] 27.0902 

JjjjK ^ p-La 4_xmj ( ^ ; ^1 1 1-4 »— Ujoa! 

Clij,'ig'ix>\l JjjjK ^>i±i]l p-l^s ClsliiJ>2. (Y) 

djj.’lg'i.al' 4 _uLl<u^]I 4 i u.-ill n : 


( 14.75% - 2 mol - BaCI 2 .2H 2 0 ) 


iu i i'll 


; . » iiiij Y II n n ij I— > [?WV 

; C5 ic- <Lj]a]l oi& ^aaaj ♦ ^ «H 

L_Lj£ijJ jjj (jUj-lll (Jjli J_JC- L_l£jA 4_ilA LT^" jlj-aJI QJ-SaII jS l. ij-ulJJ (J) 

.Culiij > a j jx-o 

Jjjj Cj-* jJf SLajjU. ^ <*> y 4-2 cs -i& j2l b J j K a \ I l_i£ jaII 11a <_2*aaj (2) 

Vj Sui£ jjjaj 

4_Sjj dll_j j^a jjl Jjjj LaIaj 4_SJ_jJ (_5-3 ^ ' jaIj]I Ig jlc- j 4iijj l&2i (^ 3 ) 

L- lujl^il 

C_i£^)a 3I ji <2$ (jfLaJ (. - lJjII (_JX5 (J) 

^jjjUl! CjIjjjjS ajjj^a ^glc. L-SXujjj ; JULa 


» [ (17) L/Liofrjj t 

^jJjLJI ^LaJ AjjjIS (JA (J jla-a (Jjl-vxa (■ | 

^ ^jJjUil AjjjIS <li£ L- Um-vI i 2 g = 4li2£ (jl <■ ‘ijq>'i\'j Jjusaa . 

[ 0=16 , S=32 , Cl=35.5 , Ba=137 ] ’ - 


cul—pU I M 

AjjjIS li& (_5^ J y. 1 ^3^*11 JIjaII JjS]I L- lul^J ^aJ 4jjJ)jA (Jc-li2]l 4 jIjS 1. I\] 


B a Cl?(aq) + Na 2 S0 4(aq) 

1 mol (BaCl 2 ) - 

208 g 

X g 


“* 2NaCl (aq) + BaS0 4(s) 

> 1 mol (BaS0 4 ) 

> 233 g 

> 2 g 

2 x 208 . 


( W U]I x = 22 = 1.785 g 

3 
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« Lr n£JI JjLJLniJI»> i^jlxJI ijujaJI pjg__dJ 


2L-JJUI cjUS Jjd H JuMjJI 

i uw j . ^ijq^ji ^jlc Jlaji ^jqjLoJI jlhrmJ I uulSI | 

.o3La3l (_j-a 3^1 j (J^a ^^3 o3_^s._ja]! dlljjjV! j! Cl il j, j! Clllji]! 33c (Y ^ 

l_ n^jli <Li.!c]! diljc]! JliS (Y) 

ClllCjikj j! Cllljjjl j! Clllj3 j! dll C'tl-aj >«y]l (j^a jjCLa^jSl 33c- ^gic (_£j! id ^^lill a3La]! 4_ya£ (T) 

_ (dL jjli£]j j! A » u^»\l 

o3^_y ojCLa Ax n^i\l o3^.j j! a.(_ 5 jyk]! L. n^ jj ^3 <li.l3]! ^y^aliaU 4j^)C]l (Jli£]! j-a>-a (£ ) 

o3^jj ojCLa 4_iiiJ)sJl jl 4 jj 3]1 <l&i! >$C 

_4_i]^a]! A Vfc]l o3La]! 4jliS (jjj 4..i>«\]l 

. jj3Li.j3! 33c- o3^.j jl dLjjVl ji CliUjJjiJI ji Clilj3]l 33c- (jjj 4 jjou]| jjc 

(STP) 3^l_y]l (J^a]l jliiilj __)!■*■]! *v (jJJ 4_id]l 5$I 

(STP) C 5 -® (Jj-all ^>yy ^gJSj 4_i]j-a]! A ]'i^]l (jjj 4 jluu]1 

[\i jA)1\) ^ja _JjJ 4 jI3a 1I o3La]l Cll'l/^a 33c- 

_4jl3-a]! o3La]l ^ya 32a.! j (J_j-a (^jJc 4_La jlii]l j'iy j (Jj!y ^ ^A^ 
.L-lS^yai] 4y]^a]l A ]'i^]l L_)£^ya]l (J^a ^ i» \l 4jliS (jjj 4j^La]l 4-iuil] I 

.4_iii]l jjc A jjx \l 4liS A liaJl l_j£j>*]I 4iiS (jyj 4jjia]l 4 jjou]I ( ^ ) 

_lAjj33ll 3lj-a]l 3l^-a]l ^jyy ^gic 3 uu*j ^^LlxuS (Jjlaj (\ Y ) 
.JySjli]! (Jjg JjLi-a JjCSjli ^jn»M a3iClmJ JySjliilj ^a^JI ^»_ji*-a (Jjii-a Y^ 

^j..,\».<a ^(_pa-a^) jl o3cl3 ^a (J ^ ffH 4j-a II d _jl*-aj ^o3cl3^ jl (jCa-oa. JySjj (jjjxj A tlac- ( \ Y*^ 

4_]jg >-a j ~ 4_-aji*-a o3l_-a (J j-ii-a ^_ 5 _1] Jj-lSjli]! 4_-ajia-a o3l_-a ^j^a A-a _jl*-a -v~\ 43l_Cal 

• j^J^ 1 

,^3c.lji]l^) dljjmij (j3aLa^.Vl JJ-lali ^ ^A^ClmJ ^Ull ClL^lclili]! 

o3ju^Jj-a]l 3lj-a]l JJ33 j ^ a3aJiuiJ ^jlill Cll!ilclij]l ®) 
a- La]! ^gk jljj3]l A ~s ^ Ja*J (^jli]! 3!j-a]! ^3^1 ^^3 ^3dlmJ ^^ClS! Cll!ilclili]! 

i ifol yj o» t \ t d\)9m)l^ 

_o3cli]l j jj^XAiJ! (jjj (J3l*ll]l (Jc-lili ^»Lali IA3 jc ^ijj (^jli]! A LiVill (\ V^ 
JjjSjli]! <]jg o3La (Jjia-a JyS^li]! 4-ajI*-a o3La (_^-a 4-a^jia-a ^j-y ~s 43UCa! 4_}lac. 

_(_Jc-lalI! Ja^uij L^j^l Q *^ \ \ AjI^J 4 I»*>Q "i dj*lil] j. ^l . a'i 3l_^a (Y 

^dllml^)3 3j3a^ l 3J_) U_?^ i_53c-la]l linjll cs^J (j_j] ^ i.s*a ~\ \! Ja^jj_j]! ^^3 ^ L»» j (JJ3]I ) 

^Y i d<)\ i3\j9Mv)\^ 

-( _5j 3 (j3a-aau 4jj3 o3c\3 o^yLi-a] l. imlLa]! JJ 3 ]! (Y Y ^ 
-( _5j 3 (jCa-a^kJ 43j*jCa o3cl3 ojjla-a] L- Ual-La]' (JJ 3 ]! (^Y Y^ 
_i l;» >>i } 4jj 5 o3c\3 o^yla-a] L- iml La]l JJ 3 ]! ^Y Y*^ 

(j;l«J ^li tojj3aj 3!^)-a]! ^jj£-a]l (_]*^a3 ^^ic- 3a1*j ^jjLl-ajS (Jjly'i ^ Y i ) 

_ojj3£j 3!^)-a]! LjjSj-a]! ji ^y-aiiaJ! ^ylJaj 3-allaj (^j-lJyj]! JjiaCll] 43J^)]a (Y 
(jLj3j] JJi J-JC- <_ 5 -S-j L-lSj-a 4_ljA (jj-S-al! ji \! JJ33J 3-all*j ^jj]! (J lid]] 4A)^)ia (^ *^) 

.CluLij - a j jx-a ^U-ajS l__u£ jj j3j 

_3Laj ‘LJjLj Vj !iLalS Usljia.! jjlsy ^iCojli]! jjj (j-a ^Y V) 


dryj'^y 






[0=16 , H = 1 ] 


: i^JLi LqJ Jin | 

(O 2 ) J*- t> 32 g £* (H 2 ) t> 2 g ^ l s j ^ if 0 ) 
(STP) cs-a u^-SVl t> 32 g ja ^ t> 2g ja ^ (^) 

(STP) t^a CllUjJ^aJI 33c. (jjilj ^jic. (jja-ui^Vl jS jjiSJI jlc. (j-a JJ (T) 

(N2) 3^~ t> 28 g (_£3^ jA (H-j) j^c- (j-a 2 g LS-^ if J) 

[N=14 , H=l] 

AljuiSI jLc. ^ •N'vli (Jji3j -He- ^yC- (j)-N >m^SM J )Lc. (_j-a 22.4 L .He- c_S^likl ^©^ 
W * (STP) ^ a* j£M 

(Y d 9 \*H>\ [C=12 , 0=16] (0 2 ) > t> j^' (C0 2 ) > ^ § 0) 

[H=l] (STP) ^ «il£ .Jliil J' (H 2 ) u^t JJ^' > ( v ) 

(J^ajjj^j^j ^jji (JJjj jjjixulll 3liC. JJ3 (jjj jjjlxji] 4j3C-l3 a3La ^3^-lmJ Vf (A) 

(\ i <M o\i 9 »i)\ » \ • (jU^j t • <\ iM 


(jjiAJuJ! 3l_ic- j (Jjin-a]! JJ 3 (jjj ^LLall] A u>i.a^> o3La ^3aJim 1 *1 0) 


(W o^/jon) 


qC- 1 (JJ 3 ^IjlaJLuil ^3c- ( ^ * ) 

_ 4 j^ljilLa]l JaLuijSn (jc- * (JJj ^» 3 c- (^ ^ ) 

(jiaLa^S/i (jjj ojjla-aJ! Civile- lij ^ 4_ulxaiSi]! al^klml (A Y) 

(\ S <1q\ .1 _ n l , i j'ill Aju^laj ^U-ajS]! 3jc. 3La^)]l ^j3c. ^-LuijJ Jjjj [JjJ (A V) 


[Cl=35.5 , H=l] 

[\i O^yjon) 


: Jo Jfaj -lgnnnll Lo | 

0.178 g/L p) 

, Y ojj£jj Jjli^s (Y) 

%© oJjj£jj ^Lall ^»jj 3 AluiSjjAiA jjjl-v-a 

_^a^ll (JjliB jjLLuII j 

(JjisJllI l_Uj> ■' j'i'l 

/ojjla-a]! ^*\) 

i±ti\ (V) 

<iakj (A) 

0 ) 


: Jo J£» ijJLc aJInJI axoLijJI dollnJI guiSI | 

(^g) oAi.jJ o^La]! CllV^a 

A it h^-i\I a^j ji CllljjjVl ji ClllijJj^J! ji J^c-j o^La]l ^Y^ 

^ jail ialt }-»» .>»\l J^*-a Aic- jjillj A ~v j jliJI tll'^^a Q| (?) 

Ja*j-ia]l (J^a-a Ajc- (g/L) J)^ A Vi^ll J| 

(L) (>» l£j (mol/L) Jy ^ jj [p (®) 

^L-jS^a ^^3 \ A A ua ill (^) 

^ jq j ^ - r~ 4_liC- ^3 1 . ^ \ d * VKU ^ «a] | A luilj j [^) 

^liiS <XuilIlj ^la.sll ^Liii <Jjou3I ^A^ 

/ojjla-a]! 4_iLaC- ^^3 La^J^laj ^aLaj Aic- (_pa-aaJI ^ya (_]£ tllljySjjj ^>-N ^ J| (^) 

_4jj2^ia <ljc- jlliii pLal <J^la]l (^ * ) 

(\ \ o\j/Xi» 4 \ • 4 • <\ 69\/i»)V\) 


mu 


dry^>y 


56 


2016 








: nrgno QJU.UJI | 

\\ • 4 • A o\j yjon 4 • V d 9 '\ ojjUa]I ajLc. AdUu^l aJ^SM j jJ L# ( ^ ) 

\\ • i) 9 \/)o»^ jj^Ujal jSil (t) 

i^_y\ x>~v (j_-a jail ft (Jj \~s.ai AJil-ila-aJ ^jjJj Al-mSjjAlA (Jj \~v.a Jj-lSjj t— ll iA dllj Its ^ >>i j (T^ 

\\ V 0 g\ /js)V\ 4 • A 0 g\ o\> 9 >»)\^ 

: <> J* Cm j*«3 i-LS (t) 

\\ * 0g\ /Aos 4 • *\ ( 3 g\ /Jo»^ jJljaljjjall Jj^j o"2d' ^ Jj^ ( \ ) 

^LiC- (Jjl'vo j (Jj\*vxa ( ) 

\\ i 0g\ /A)i\\ (J^ajj^aj^J (jjjjl (Jj)\~s.a j ^Lac. (J^ia>-a ^ 

(J^aJ^jj Ojjl JJi fljip^b) ^JJ^JJ^' Jj^j f Jjk^ ( i ) 

: <> (3 s LAW OJ^ (®) 

(l_sjjuijj]I — jjUalil) ^jj]! ^j-aSJl (Jjldill A_}ic. .^jj ^311 ( _ 5 -aI*JI (jjiLuiVl ( \ ) 

\M iig\ /A)V\^ 

V\ 0 l 3 g\ /J«OJO^ ,cs 4 £^ dd^'j cs^' d^d' (u->) 


: cLJUJI |_PLulqJI |jc gal 


^o— SI jU I J_JI wo 


AjjjK (_j-a A_i3l£ A_ia£ ^-a ^ jj Aj_ujSjjAiA 3.7 § (j-a A Vil ill Ljj j-a^l aJjS i_ Um^I (3 ) 

2NH 4 C1 + Ca(OH) 2 — -> 2NH 3 + 2H 2 0 + CaCl 2 f ij-Vl 

v o\j aM\) [H=l , N=14 , 0=16 , Ca=40] 

(1.7 g) 

(j-a ojJi j £-a ^jj >«K\I (_j-a J g (Jx-lij (j-a ^C-L-salLa]! ,'iniAI ^^jli i jlc- aJjS L. Um^I (Y) 

2HC1 + CaC0 3 » CaCl 2 + H 2 0 + C0 2 4 ujK. jj^' 0^ 

<\ 0 9 \ oM\^ [0=16 , C=12 , Ca=40] 

(0.44 g) 


? (C 6 H 12 0 6 ) JjSjkJI 1 g JljU ^uil *UI a!£ 4^1 § (T) 


[H=l , 0=16 , C= 12] 

(0.6 g) 


^- 6 ^ 12^6 + 60 2 


6C0 2 + 6H 2 0 


[N=14 , H=l] (NH 3 ) J)lc- q * 4 34 g d ll 1 j J> j 2] ^^aJI L- lm^.1 |J| 

(1.204 x 10 24 molecule) 

(NaC10 3 ) f jj-^ l>“ 21.3 g (jja. .til (_j-a ^jl-l]l jlc- dllllj^ L- lol^. I (®^) 


2NaC10 3 2NaCl + 30 2 




\N * d 9 \ /fi»iV\^ [Na=23 , Cl=35.5 , 0=16] 

(1.806 x 10 23 molecule) 


dryj'^y 












til JJ^H 4jliS l_ ( LaLaj jLui£& jKj.ull jj. 25 g tillfrlujl AjsuLuJI Civile. (J.A2J ( t ) 

(43.45 g) 

A ) ill ^_A l_xs i 33.5 § J-A (_jjI_mjJI (J^-lilil! lA jj^VI jiaaLa. j -* 4 ^ Ixsll ^Liil ji i" l .ale. Ijj ( ) 

(77.1%) 

; (Jftlfljll JliLi. ^ja ^le. ^ 1 " '***' ^ luj^aSl Jj^ll ^JJJ 0 n ) 

CO (g)+ 2H 2(g) -^CH 3 OH (f) 

tjjjj£]l AiuiSI J j( (jA ajk j ^a 1.2 g o* ^ IAiaII Jji^l! j^s 6.1 g 

[C=12 , H=1 , 0=16] "Jllill ^ Ajjiall 4^1! 

(64%) 


JjI slIII o^jL&a A Sj^laj 


0.1 mol/L 25 mL A) dj-i^l i jA-*-* Cj-ij^.1 CQ () V) 

aj_ui£jjAia (Jj K-a j_Kjj t - 1 .m**.! 8 mL j-a jh\ 5M1 a J-»q ‘1 ^ ic. tilled .«,al' j>i .a**.!' -> -n-s jl_£La 

(0.064 mol/L) 


lP a-^ > « b Ca(OH) 2 ai_xu£jjaia Jj_k^ l j-A 20 mL s jA-*-* CQ 

j_j £ jj j i . «-0 t j >» * > . 1 1 j-* 25 mL ^lgi > « ' J^liill j»L^j Ai& j 0.05 mol/L 

• i)g\ /Jon) .(» - :i ^ ai ^jj-^ 

(0.03125 mol/L) 


cjUjjjS Jjla^ 20 mL s j^-1' 0.1 mol/L i ->^ EQ (^) 

. J^UjII ^Ui 0.5 mol/L f _*P. j^l' 

(200 mL) 

CjUjjjS J jA^a <j_* 20 mL | f 0.2 mol/L o^ A ^ <*-?-*> (3 * ) 

v 0g\ oligwll^ . Jc-liill 0.4 mol/L ? jj* j^' 

(80 mL) 


3.2 Jj-l=^s j-* 60 mL ^ jXl! jjiiiLlLj (HC1) ^ 0 -* 4 mol/L s- Lui ^' |p ) 

(NaOH) t> mol/L 

(48 mL) 


Jj_k^s j_^s 20 mL (» jXl' 0.4 mol/L ^LijjjAll j ^ , <a ->. Jj_L^ t -» . >-v > «-*> ! |p (t t) 

. jalSall <iakj C5 ii. 0.2 mol/L .luaSjjAjA 

(5 mL) 

^jJ^j Ajjjj£jjAiA j-a 16 mL LaLal) dilc-lij (iLilJjJ^ll j>» j-a 10 mL J *•. r) 

V o\S o\jg»aU^ 0.2 mol/L * 

(0.16 mol/L) 

o -4 15 mL - L ^ c - juu ^j-jIIj 25 mL cs-^ 4 _jI ju uiSjjaja <lss a^jS 03 (3 

^ \ [Na=23 , 0=16 , H=l] 0.1 mol/L tilljjl£ JJ.\)g II (_y£LAS± 

(0.06 g) 
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c t$>y*>y 






J j Kd l 11 a (j^s 20 mL JcL*-»a pLaJI d- 4 500 mL J . iu . 1 jj.iia q* 4 g y-J (t ®) 

-( jala=JI jj£jJ 4 uuu l (Jaias. JjLsa ,ja 10 mL 

\\ Y a\i»^ [Na=23 , 0=16 , H=l] 

(0.4 mol/L) 

ajjjK ,j-a 2.87 g u-uuj^ 3 4 . ^q\ l Ciljij J j W * Jl jiuta. ^ 50 mL *• (Y *i) 

d-* 20 mL £-a ^- 4 ^- 4 j j 0.5 mol/L iluIjjija (JjL*a 4 imd t4 

\\ * [Ag=108 , Cl=35.5 , H=l] .<j^» 

(20 %) 

4_La 0.2 g ejjljua] ^jjCjaas IjjjISj 1) ..1 j jliA ^ ic. j'i~\ j 4 j\.ai oCLa ^ja Jaj\~v<a ^Y V) 

■ii. ‘,. l j jijA 4 juou 4 1 > «-0 t l >^A i. d- 4 0.1 mol/L d- 4 10 mL ci-c-bii!! Ja> jLa. 

[Na=23 , 0=16 , H=l] ^ j \ -S. \ 1 ^_9 

(20 %) 

0.1 g &jjLx -&1 ^j_l ^jJ. 2 j a«o AjjjI^j ^jJ.2j , ksi Aj-ui^jjAiA ^-lc« (J J) ^ j-a Jajl^^ | |IJI| ^Y 

2Lija£ jj*. ii& 4-bai^.l t tiLjjlS jj^JI j>j 0.1 mol/L l>* 10 mL 

[Na=23 , 0=16 , H=l] JajLuAll J 

(40 %) 

£A L^jjjla-a Cl l aj ^jjC Cl)lj_jJ Ji Jc- (_5jldC 4 j\.ai iicLa ^ya ^ja 2 g 

4 j-uu 3I 4 1 > «d < Jx-liill ^IajV (j^a^JI d 4 100 mL ^ 0.2 mol/L d Jua 

t ia du j| ^d ^a jjl j..dl jidi 4jj idl 

\\Y tfoUi^ [Na=23 , C=12 , 0=16 , Cl=35.5 , H=l] 

(47 %) j J j/ f j\^' 

Cjl_j jJjS (j- 4 4 ikj j_lC- 4_LlC. (j^a 0.2 g 0.1 mol/L d-* 10 mL - d^ 1 ( r * ) 

; ^^A Jc-lilill 4 JcL*a (jlj Laic- 4 i i» \l ^3 Clllj^J^jS 4_u.ai 4 ).«**.! (_Jc-lillll ^»Lali 


CaC0 3 + H 2 S0 4 


CaS0 4 + C0 2 +H 2 0 


(50 %) 


| Ca=40 , C=12 , 0=16 , S=32 , H=l] 




J^LmwO 


4 nc. CllCd.1 4 ;\x>» < ^2 c-IaII 4£.Jj^ oCLaS (CaC^) ( _ 5 J^- 4 ^^ ^ jjadldll AjjjIS ^CulaaJ |j| (^Y ) ^ 

d' Jl Uyi-d ciiii_uij 1.47 g (CaCl2.XH 2 0) ^ j-V^' d 4 

4'i»j ..^i daiLuilj 4 _jjC^Ha]I 4 n»\l J Jiill a-l-a Cllldd?. CIi^ja CCc. 4 Um-*.! ( 1.11 g n^ii j 

A d 9 \^ [Ca=40 , Cl=35.5 , H=1 , 0=16] 

(CaCI 2 .2H 2 0 -2 mol) 

i di-s > « j 2.6903 g cs-a BaCl2.XH 2 0 ^ ? jyjW^' ^yjj^ d-^ EQ (^“ ^) 

AjjjKJI (j-a J-llill p-LaI 4_jjldl 4.i..>.aj]l 4 1 haI ( 2.2923 g ‘•"t'l yjk 1 CliLu (jS Jj IcjCd 1 Ijd-mJ 

_4dudJI 4'i»j.^i j Jfill pLa Cjlljd=L CIi^ja CCc. t Cllj.'ig'dll 

\\ i h\ dbpll) [0=16 , H=1 , Cl=35.5 , Ba=137] 

(CqCI 2 .2H 2 0 - 2 mol) 


dry±>y 






Id*. > 1 dii-mj 2.495 g cs-A C11SO4.XH2O (JjjLsJI dLujj£ <j-# <dc. <Jj£ dill lil (YT) 

4 _iiiJ)aJI 4 »j s-La dll Ija. d^^/s .11c. dj! t 1.595 g Ig'iVft dll (ji ilil!) 

A o\j»V\) [Cu=63.5 , S=32 , H=1 , 0=16] 

(5 mol - CuS0 4 .5H 2 0) 

(3-« (III) w A jjjK dl jjlJ 4»j t_ li£lj i j-lfill ?.L<s dliij)^. uV^ dc L- Uu-O (Y t) 

[Fe=56 , Cl=35.5 , H=1 , 0=16] : ©n ©© 

9.375 g = <c jla jjjJI ©a. j © 

10.7275 g = d jj^l (HI) aij© + ©U . jll AiiS © 

10.1875 g = oidill <il£ © 

(FeCI 3 .6H 2 0 - 6 mol) 


JU1 £ Sjjlaj ^ i~<U 


J^LmwO 


o-a 0.411 g (HI) ©] J j Fe 3 0 4 d {Ll q-a 0.5 g oddii dc. (V ®) 

[Fe=56 , 0=16] .©JI © Fe 3 0 4 ^©V I dulbU ©1*31 ©i3l t-u^l Fe20 3 


4Fe 3 0 4 + O 


6Fe 2 0 3 


(79.46 %) 


‘ 11 4jdall dljli i^ja 4j 3] t_aidlj $.L<JI ^ 2 g©i EQ (ri) 

(\ i dg\ jA)\ i \\ o\j yjon) ©4' © jjKJI ©j c_±ui^.l <di]l aij© 4.628 g 

(57.25%) [Na=23 , 0=35.5 , Ag=108 , N=14 , 0=16] 

4daa]l dljli (Jj \*s.a (_j-a oy&j 4_Jj i SJ-dlj £.1 _a 3! ^^3 ^ 9 'll j_lC J 1 ^**1' .IjjjIS ^yA 4 g 4-4-J (VV) 

4_n*JI © .llj^H] 4_ljl<JI L- loi 2 kl i 4dai3l AljjiS (jA 9.256 g 

(•1 [Na=23 , 0=35.5 , Ag=108 , N=14 , 0=16] 

(94.33 %) 

4_iiiJ©l 4»j t_ n5l i 48 g (. g-ic. 41 a (Jj-oll 58 g A lli£ (jjj^SjJuA (T A) 

(• A i)g\ /Job) [C=12 , H=l] .©© 

(C 4 Hio) 

Jx-liill ^Ldj litj HO ijd^ (jA 4 _ia£ ^gk t_ujl i 0 g I $1115 CaC0 3 Cy* ©Li jjc. 4Juc (T* ^ ) 

.^Jcl jjiaAaJI 4il£ L - i 5 g 4 ig n-all djlS 

[C=12 , 0=16 , Ca=40 , H=1 , 0=35.5] 

(0.73 9 ) 

jj jUll dill ^)jS l. LL aijj ^Laj jbJI j jK (JjI-va did (J j\~va dudl ( i * ) 

(Jjia-a]! ^_gk ^jJjLlSI JjjjK 4ii£ L- Um-vI 1 2 g = AlliS jjl dj3 <— klislllj i- Uul^)]l J^saS 

[ 0=16 , S=32 , 0=35.5 , Ba=137 ] 

(1.785 g) 


dryj'^y 






